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EXECUTIVE SUMMARY

This characterization report summarizes information on the historical uses, current status,

and sampling and analysis results of waste stored in single-shell tank 241-S-101. This report

supports requirements of Hanford Federal Facility Agreement and Consent Order Milestone

M-44-09 (Ecology et al. 1996).

Tank 241-S-101 is located in the Hanford Site 200 West Area S Tank Farm. The tank went

into service in the third quarter of 1953, when it received high-level reduction-oxidation

(REDOX) waste. The tank continued to receive REDOX waste until 1955, and did not

receive waste again until 1973. The tank received many different waste types from

numerous tanks in the S, SX and U tank farms between 1973 and 1980. Throughout its

service life, the tank has received the following waste types: REDOX, N Reactor, Pacific

Northwest Laboratories (PNL), decontamination, cladding, evaporator bottoms, ion

exchange, evaporator, and supernatant. The tank was removed from service in 1980, and

was partially interim isolated in December 1982.

The tank has an operating capacity of 2,870 kL (758 kgal), and presently contains an

estimated 1,620 kL (427 kgal) of waste. The total amount is estimated to be composed of

45 kL (12 kgal) of supernatant, 924 kL (244 kgal) of sludge, and 647 kL (171 kgal) of

saltcake.
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Table ES-1. Description and Status of Tank 241-S-101.

TANK PESCRPTlON

Type Single-shell

Constructed 1950-1951

In-service 1953

Diameter 22.9 m (75.0 ft)

Operating depth 7.0 m (23 ft)

Capacity 2,870 kL (758 kgal)

Bottom shape Dish

Ventilation Passive

TAK STATUS

Waste classification Non-complexed

Total waste volume 1,620 kL (427 kgal)

Supernatant volume 45 kL (12 kgal)

Sludge volume 924 kL (244 kgal)

Saltcake volume 647 kL (171 kgal)

Waste surface level (1981 - 1996) 4.08 m (160.8 in.) to 4.12 m (162.4 in.)

Temperature (1/88 - 6/96) 28.2 *C (82.8 0F) to 58.2 *C (136.8 *F)

Integrity Sound

Watch List None

SAMPLING D)ATES........

Core samples March/April 1996

SEVIE STATUS

Out of service 1980

Partially isolated December 1982

ES-2
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Figure ES-1. Profile of Tank 241-S-101.
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Tank 241-S-101 was sampled in March/April 1996 to satisfy the requirements of Tank Safety

Screening Data Quality Objective (Dukelow et al. 1995), Historical Model Evaluation Data

Requirements (Simpson and McCain 1995), and Strategy for Sampling Hanford Site Tank

Wastes for Development of Disposal Technology (Kupfer et al. 1995). This sampling effort

involved taking push-mode core samples of the tank waste from three different risers. The

sampling and analyses were performed in accordance with Tank 241-S-101 Push Mode Core

Sampling and Analysis Plan (Kruger 1996). All analyses on samples from core 138 and

core 142 were performed at the Westinghouse Hanford Company (WHC) 222-S Laboratory.

Samples from core 137 were composited and a subsample sent to the Pretreatment Program

to fulfill the sampling and analysis plan (SAP) requirements.

The purpose of the safety screening data quality objective (DQO) is to identify any unknown

safety issues and to evaluate the tank for placement on or removal from a Watch List. To

accomplish this, the safety screening DQO requires a measurement of the total fuel

content/energetics of the waste by differential scanning calorimetry (DSC), weight percent

water by thermogravimetric analysis (TGA), bulk density of solids or specific gravity (SpG)

of liquids, and total alpha activity by alpha proportional counting. The safety screening

DQO also requires a determination of the flammability of the tank headspace gases. To

satisfy this requirement, the flammability of the tank headspace was measured as a

percentage of the lower flammability limit (LFL) using a combustible gas meter. The

historical DQO required the analysis of metals by inductively coupled plasma spectroscopy

ES-4
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(ICP), anions by ion chromatography (IC), total organic carbon (TOC), and selected

radionuclides. The SAP also required analyses for lithium and bromide to check for

contamination of the samples by the wash water used during sampling operations.

The historical DQO, through selective tank sampling, attempts to evaluate the waste

composition predictions made by the Hanford Defined Waste (HDW) model, the Tank Layer

Model (TLM), and the Historical Tank Content Estimate (HTCE). No specific single waste

type could be isolated from tank 241-S-101 due to the spatially complex nature of the tank

waste (Simpson and McCain 1995). Composite samples were formed from all segments in

the core sample for each riser, and the analytical results were compared to the HTCE

predictions. Comparison indicated that the measured values were at least one-tenth of the

expected values, meeting the DQO requirements.

All analyses performed on the waste in tank 241-S-101 exhibited results well within the

limits imposed by the safety screening DQO. The safety screening decision threshold for

total alpha activity is 1 g/L, which normalizes to 34.2 pCi/g for the solids using the highest

density of 1.80 g/mL, and 61.5 MCi/mL for the liquids. The calculated overall mean for the

solids portion of the tank was 0.358 gCi/g, while the overall mean for the liquid portion was

< 0.00810 gCi/mL. All results were below the decision threshold, with the largest of the

upper limit one-sided 95 percent confidence interval on the mean being 2.00 ptCi/g. The

safety screening DQO has established a decision threshold of an enthalpy change of -480 J/g

(dry weight basis) for the DSC analyses; for comparison to this limit, all analytical results

were first converted to a dry weight basis. All exothermic results were below the decision

ES-5
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below the decision threshold, with the largest upper limit one-sided 95 percent confidence

interval on the mean upper limit being -226 J/g. The weight percent water results were 40.2

percent for the solids and 53.1 percent for the liquids, as measured by TGA.

Core composites were analyzed for TOC to satisfy the historical DQO. Results were

compared with the safety screening decision threshold of 30,000 lg C/g (dry weight basis)

for information purposes. The overall mean TOC result for the core composites was

3,390 gg C/g (wet), while the highest upper limit one-sided 95 percent confidence interval on

the mean upper limit was 5,720 gg C/g (wet).

The flammability of the gas in the tank headspace is an additional safety screening DQO

consideration. The notification limit for flammable gas concentration is 25 percent of the

LFL. The highest combustible gas meter reading was 7 percent of the LFL. Additional

measurements were taken for ammonia (600 ppm), oxygen (20.8 percent), and total organic

vapor (31 ppm).

Another factor in assessing tank safety is the heat generation and temperature of the waste.

Heat is generated in the tanks from radioactive decay. The total tank heat load estimate from

radionuclide data was 5,970 W (20,400 Btu/hr). The HTCE prediction was 5,010 W

(17,100 Btu/hr) (Agnew et al. 1996a), while an estimate based on the tank headspace

temperature was 4,020 W (13,700 Btu/hr) (Kummerer 1994). The estimates are in

reasonable agreement and are well below the 11,700 W (40,000 Btu/hr) operating
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specification limit for single-shell tanks (Bergmann 1991). Because an upper temperature

limit has been exhibited (Section 2.4.3), it may be concluded that any heat generated from

radioactive sources throughout the year is dissipated.

Based upon the decision criteria of the safety screening DQO, this tank may be categorized

as "safe." The waste in tank 241-S-101 may continue to be safely stored in the tank without

special action. In addition, there were no unexpected findings that could affect the ability to

retrieve and dispose of the waste safely.

Table ES-2 presents the results for major analytes and analytes of concern.
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Table ES-2. Major Analytes and Analytes of Concern. (2 sheets)

Solid Mean
Mean Softd 1181 Supentant Supernaant.Total

Anayte CoucetratIon (Men) C zwentrato RSJ).(Mean).bnventory

METALS pg/g % jig/mL kg

Aluminum 80,500 14.7 24,500 2.9 2.10E3+5

Chromium 7,250 20.5 813 1.3 18,800

Iron 1,360 8.2 < 20.1 N/A 3,530

Manganese 1,540 17.8 < 4.01 N/A 3,990

Phosphorous 1,4001 24.5 1,260 7.7 3,690

Potassium 926' 10.2 2,360 6.5 2,510

Sodium 1.49E3+05 4.8 2.15E3+05 0.7 3.96E3+05

Sulfur 1,9601 50.9 1,860 5.1 5,160

Uranium 4,680' 23.9 < 200 N/A 12,100

ANIONS stg/g % pig/mL % kg

Chloride 3,460 9.5 7,450 1.3 9,310

Nitrate 1.62E+05 25.1 1.81E3+05 1.7 4.28E3+05

Nitrite 49,200 8.4 94,000 1.0 1.32E3+05

Oxalate 5,700 44.7 C 858 N/A 14,800

Phosphate 3,680 56.3 3,600 6.1 9,700

Sulfate 7,250 46.1 5,650 4.6 19,100

Total alpha 0.358 24C 0.00810 A94

"?s131 10.3 --- -- 3.40E3+05

"Sr 2522 19.6 ---- 6.53E3+05
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Table ES-2. Major Analytes and Analytes of Concern. (2 sheets)

.... .Solid RS Supernatant Supernatant Total
An.yeGoncentration (Mean) Conceutration RSI) (Mean) Inventory

TOTAL pgCgp C/mL k
CARBON

Total inorganic 3,7602 58.3 ---- 5,160
carbon

Total organic 1,9902 57.3 9,750
carbon

nHtsiCAL Supernatan
PROPERTIES Solid MeanMenk

Weight percent 40.2 % 3.5 53.1 % 1.0 1.07E+06
water

Density 1.65 g/mL 2.0 1.36 g/mL 0.7--

Note:

N/A = not applicable
RSD = relative standard deviation

= not analyzed

'The results are from samples prepared by acid digestion, while all other metal results are from the
fusion digestion data. Any one particular method was not chosen exclusively, this, so as to provide
the most conservative estimate.

2Mean is reported from core composite results.
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1.0 INTRODUCTION

This tank characterization report presents an overview of single-shell tank 241-S-101 and its
waste contents. It provides estimated concentrations and inventories for the waste
constituents based on the latest sampling and analysis activities, in combination with
background tank information. Tank 241-S-101 was core sampled in March and April 1996
in accordance with Tank Safety Screening Data Quality Objective (Dukelow et al. 1995),
Historical Model Evaluation Data Requirements (Simpson and McCain 1995), and Strategy
for Sampling Hanford Site Tank Wastes for Development of Disposal Technology
(Kupfer et al. 1995). The requirements set forth in these documents are integrated in the
sampling and analysis plan (SAP) (Kruger 1996).

Tank 241-S-101 is out of service, as are all single-shell tanks, is categorized as sound, and
has been partially interim isolated. The concentration and inventory values reported in this
document reflect the best composition estimates of the waste based on the available analytical
data and historical models. This report supports the requirements of Hanford Federal
Facility Agreement and Consent Order Milestone M-44-09 (Ecology et al. 1996).

1.1 PURPOSE

The purpose of this report is to summarize the information about the use and contents of
tank 241-S-101. When possible, this information will be used to assess issues associated
with safety, operational, environmental, and process development activities. This report also
serves as a reference point for more detailed information about tank 241-S-101.

1.2 SCOPE

The March and April 1996 core sampling event was guided by the requirements of two data
quality objectives (DQOs): the safety screening DQO (Dukelow et al. 1995) and the
historical DQO (Simpson and McCain 1995). The purpose of the safety screening DQO is to
identify any unknown safety issues and to evaluate the tank for placement on or removal
from a Watch List. The historical DQO, through selective tank sampling, attempts to
evaluate the waste composition predictions made by the Hanford Defined Waste (HDW)
model, the Tank Layer Model (TLM), and the Historical Tank Content Estimate (HTCE).
A core composite sample was sent to the Pretreatment Program to fulfill the requirements in
Kupfer et al. (1995) and the SAP.
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All analyses were performed on the core samples as directed in the SAP (Kruger 1996).
These analyses were: differential scanning calorimetry (DSC) to evaluate fuel level and
energetics; thermogravimetric analysis (TGA) to determine moisture content; total alpha
activity analysis to evaluate criticality potential; bulk density/specific gravity; metals by
inductively coupled plasma (ICP); anions by IC; total organic carbon (TOC) by hot
persulfate oxidation; gamma energy analysis for "'Cs; total beta and 899Sr by beta counting;
and total uranium by laser phosphorescence. Combustible gas meter readings of the tank
headspace vapors were also taken, as required by the safety screening DQO, to address
flammability concerns.

1-2



WHC-SD-WM-ER-613 Rev. 0

2.0 HISTORICAL TANK INFORMATION

This section describes tank 241-S-101 based on historical information. The first part details
the current condition of the tank. The next part contains discussions of the tank's design,
transfer history, and process sources that contributed to the tank waste, including an estimate
of the current contents based on the process history. Events that may be related to tank
safety issues, such as potentially hazardous tank contents or off-normal operating
temperatures, are included. The final part summarizes available surveillance data for the
tank. Solid and liquid level data are used to determine tank integrity (leaks) and to provide
clues to internal activity in the solid layers of the tank. Temperature data are provided to
evaluate the heat-generating characteristics of the waste.

2.1 TANK STATUS

As of May 1996, tank 241-S-101 contained an estimated 1,620 kL (427 kgal) of waste
classified as non-complexed (Hanlon 1996). Liquid waste volume is estimated using an
ENRAF' surface level gauge. Solid waste volume is estimated using a sludge measurement
device and a photographic evaluation. The solids volume was last updated on September 16,
1980. The amounts of various waste phases in the tank are presented in Table 2-1.

Table 2-1. Estimated Tank Contents.'

Total Waste 1,620 427

Supernatant Liquid 45 12

Sludge 924 244

Saltcake 647 171

Drainable Interstitial Liquid 318 84

Drainable Liquid Remaining 363 96

Pumpable Liquid Remaining 341 90

Note:
'Hanlon (1996)

'ENRAF is a registered trademark of ENRAF Corporation, Houston, Texas.

2-1
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Tank 241-S-101 is categorized as sound. The tank was removed from service in 1980 and
partially interim isolated in December 1982. Tank 241-S-101 is passively ventilated and is
not on any Watch Lists. All monitoring systems were in compliance with documented
standards as of April 30, 1996 (Hanlon 1996).

2.2 TANK DESIGN AND BACKGROUND

The 241-S Tank Farm was constructed during 1950 and 1951 in the 200 West Area. The
farm contains twelve 100 series tanks. The tanks have a capacity of 2,870 kL (758 kgal),
a diameter of 2.3 m (75.0 ft), and an operating depth of 7.0 m (23 ft) (Leach and
Stahl 1996). The 241-S Tank Farm was designed for waste with a maximum fluid
temperature of 104 *C (220 "F) (Brevick et al. 1994). A cascade overflow line 75 mm
(3 in.) in diameter connects tank 241-S-101 as the first in a cascade series of three tanks
finishing with tanks 241-S-102 and -103. Each tank in the cascade series is set 305 mm (1
ft) lower in elevation from the preceding tank. The cascade overflow height is
approximately 6.9 m (22.7 ft) from the tank bottom and 370 mm (1.2 ft) below the top of the
steel liner.

The tank has a dished bottom with a 1.2-m (4-ft) radius knuckle. Tank 241-S-101 was
designed with a primary mild steel liner and a concrete dome with various risers. The tank
is set on a reinforced concrete foundation. The tank and foundation were waterproofed by a
coating of tar covered by a three-ply, asphalt-impregnated, waterproofing fabric. The
waterproofing was protected by a welded-wire-reinforced cement-like mixture. One coat of
primer was sprayed on all exposed interior tank surfaces. The ceiling of the tank dome was
covered with six applications of a vinyl resin coating (Rutherford 1949). Lead flashing was
used to protect the joint where the steel liner meets the concrete dome. Asbestos gaskets
were used to seal the risers in the tank dome. The tank was covered with approximately 1.8
rn (6 ft) of overburden.

Tank 241-S-101 has 12 risers, according to the drawings and engineering change notices.
The risers range in diameter from 100 mm (4 in.) to 1.1 m (42 in.). Table 2-2 shows
numbers, diameters, and descriptions of the risers and the inlet, overflow, and spare nozzles.
A plan view that depicts the riser configuration is shown as Figure 2-1. Risers 4, 11, and
16, 100 mm (4 in.) in diameter, and riser 6, 300 mm (12 in.) in diameter, are available for
use in sampling activities (Lipnicki 1996). A tank cross-section showing the approximate
waste level along with a schematic of the tank equipment is shown in Figure 2-2.
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Figure 2-1. Riser Configuration for Tank 241-S-1O1.
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Table 2-2. Tank 241-S-101 Risers. 2 3 4

1 10 4 Connection nozzle, pump pit drain

2 10 4 Liquid observation well, benchmark

3 10 4 ENRAFTM

4 10 4 Flange, spare

5 30 12 Saltwell screen and pump

6 30 12 Observation port

7 30 12 Blank installed, unused

8 30 12 Plug

11 10 4 Sludge measurement port

13 110 42 Slurry distributor

14 10 4 Thermocouple tree

16 10 4 Breather filter, G-1 housing, benchmark

Nlozle~
Tnuber em i Desrtptoennd Comments

C1 8 3 Spare

C2 8 3 Spare

C3 8 3 Spare

C4 8 3 Spare

C5 8 3 Overflow inlet

C6 8 3 Overflow outlet

Notes:
'Alstad (1993)
2Tran (1993)
3Vitro Engineering Corporation (1980)
4ARHCO (1975)
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Figure 2-2. Tank 241-S-101 Cross-Section.
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2.3 PROCESS KNOWLEDGE

Section 2.3.1 includes all major transfers involving tank 241-S-101 and Table 2-3 presents
the history of the major transfers that involved tank 241-S-101 receiving waste. Section
2.3.2 contains an estimate of the tank's contents based on historical data.

2.3.1 Waste Transfer History

Tank 241-S-101 first received high-level reduction-oxidation (REDOX) waste in the third and
fourth quarters of 1953 (Agnew et al. 1996b). During this time, waste cascaded to tank 241-
S-102 and was sent to catch tank S-003. In 1954, the tank received high level REDOX
waste and REDOX cladding waste. During that year, waste cascaded to tank 241-S-102 and
was sent to tank S-003. In the third quarter of 1955, the tank received REDOX cladding
waste and flush water. Again, waste cascaded to tank 241-S-102 and was sent to tank S-003
during this year. During 1956, waste was sent to catch tank S-003.

Flush water was sent to the tank during the first quarter of 1958. The waste self-
concentrated, causing a slow reduction in volume from 1958 until 1973. Supernatant waste
was received from tank 241-U-107 and -108 during the fourth quarter of 1973. The waste in
these tanks at the time of transfer included N Reactor waste, PNL waste, decontamination
waste, cladding waste, and evaporator feed/bottoms. Waste was sent from tank 241-S-101 to
tank 241-S-102 during this time.

During 1974, the tank received supernatant waste from tanks 241-S-102, -105, -107, -110,
and -111; tank 241-SX-101; and tanks 241-U-103 and -107, as well as flush water. The
waste in these tanks at the time of transfer included REDOX waste, evaporator waste,
N reactor waste, and PNL waste. Waste was sent to tanks 241-S-102 and -107 during that
year.

During 1975, the tank again received waste from tanks 241-S-105 and -107 and tank
241-S-102. Waste was sent to tank 241-S-102 during that year. During the first quarter of
1976, tank 241-S-101 received supernatant waste from tank 241-SX-105. Supernatant waste
was sent from 241-S-101 to tank 241-SY-102 in the third quarter of 1978 and the first
quarter of 1979 and to tanks 241-S-102 and -103 during the second quarter of 1979.
Tank 241-S-101 received waste from tank 241-S-107 during the fourth quarter of 1979.

In 1980, the tank received waste from tanks 241-S-103 and 241-SX-104 and waste was sent
to tanks 241-S-107 and 241-SY-102.

Tank 241-S-101 was declared inactive in 1980. Presently, the waste in tank 241-S-101 is
classified as non-complexed (Hanlon 1996).
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Table 2-3. Summary of Tank 241-S-101 Waste Input History."

Estimated Volume

Trnse Sure Waste Type Received Time kL ka

S Plant (REDOX) High-level REDOX 1953 - 1954 7,882 2,082
waste

S Plant (REDOX) REDOX cladding 1954 - 1955 1,321 349
waste

Miscellaneous Flush water 1955, 1958 155 41

N Reactor waste,
241-U-107, 241-U-108 decontamination

waste, PNL waste, 1973 2,302 608
cladding waste,
evaporator
feed/bottoms

241-S-102, 241-S-105, High-level REDOX
241-S-107, 241-S-110, waste, N Reactor
241-S-111, waste, PNL waste, 1974 23,890 6,311241-SX-101, decontamination
241-U-103, 241-U-107 waste, evaporator

bottoms

Miscellaneous Flush water 1974 424 112

241-S-102, 241-S-105, High-level REDOX
241-S-107 waste, N Reactor

waste, PNL waste, 1975 2,196 580decontamination
waste, evaporator
bottoms

241-SX-105 Supernatant from 1976 996 263evaporator bottoms

241-S-103, 241-S-107 N Reactor waste,
PNL waste,
decontamination 1979 450 262
waste, evaporator
bottoms

241-S-103, 241-SX-104 Double-shell slurry 1980 1,711 452
feed waste

Notes:
'Agnew et al. (1996b)
2Waste volumes and types are best estimates based on historical data.
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2.3.2 Historical Estimation of Tank Contents

The following is an estimate of the contents for tank 241-S-101 based on historical transfer
data. The estimates have not been validated and thus should be used with caution. The
historical data used for the estimates are from the Waste Status and Transaction Record
Summary for the Southwest Quadrant (WSTRS) (Agnew et al. 1996b), and the Hanford Tank
Chemical and Radionuclide Inventories: HDW Model Rev. 3 (Agnew et al. 1996a).
Agnew et al. (1996a) contains the HDW list, the TLM, and the Supernatant Mixing Model
(SMM). The WSTRS is a compilation of available waste transfer and volume status data.
The HDW provides the assumed typical compositions for Hanford Site waste types. In most
cases, the available data are incomplete reducing the reliability of the transfer data and the
modeling results derived from it. The TLM takes the WSTRS data, models the waste
deposition processes and, using additional data from the HDW (which may introduce more
error), generates an estimate of the tank contents. Thus, these model predictions can only be
considered estimates that require further evaluation using analytical data.

Based on the TLM, tank 241-S-101 contains five layers of waste, a top layer of 314 kL
(83 kgal) of SMM S2 saltslurry from the 242-S campaign, 1977-80 (SMMS2) above a layer
of 458 kL (121 kgal) of SMM S1 saltcake from the 242-S campaign, 1973-76 (SMMS1).
Beneath these layers is a layer of 341 kL (90 kgal) saltcake from S and SX tank farms
(RSltCk), which is above layers of 110 kL (29 kgal) of REDOX cladding waste, 1952-60
(CWR1) and 348 kL (92 kgal) of REDOX waste, 1952-57 (Ri). Definitions for the TLM
terminology can be found in the cited parent documents. Figure 2-3 shows a graph
representing the estimated waste type and volumes for the tank layers. The R1 layer should
contain large quantities of sodium, hydroxide, nitrite, aluminum, and iron; lesser amounts of
chromium, calcium, and carbonate; and small quantities of nickel, nitrate, sulfate, silicate,
and chloride. This layer will show moderate activity from the amounts of cesium and
strontium. The layer of CWR1 should contain large quantities of sodium, aluminum, and
hydroxide; lesser amounts of iron, lead, calcium, nitrite, nitrate, and carbonate; and small
amounts of sulfate, silicate, and chloride. The amount of cesium and strontium is very low.
The layer of RSltCk should contain large quantities of sodium, aluminum, hydroxide, nitrate,
and nitrite; lesser amounts of chromium, silicate, and chloride; and small amounts of
calcium, potassium, carbonate, iron, nickel, ammonia, and sulfate. This layer will show low
activity from the amounts of cesium and strontium. The SMMS1 layer should contain large
quantities of sodium, nitrate, nitrite, and aluminate; lesser amounts of hydroxide, fluoride,
phosphate, carbonate, sulfate, glycolate, and chloride; and smaller amounts of chromium,
potassium, citrate, EDTA, HEDTA, dibutyl phosphate (DBP), ammonium, butanol, and
silicate. The SMMS1 layer contains small amounts of cesium and strontium resulting in low
activity within the layer. The SMMS2 waste layer is similar to the SMMS1 layer but with
greater amounts of HEDTA, potassium, hydroxide, and fluoride. The cesium and strontium
content is also similar to the SMMS1 layer, thus a low amount of activity will be found.
Table 2-4 shows an estimate of the expected waste constituents and their concentrations.
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Figure 2-3. Tank Layer Model for Tank 241-S-101.
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Table 2-4. Tank 241-S-101 Inventory Estimate.' 2 (2 Sheets)

Totai Inventory Estimate

PhyW1C4l Propert_ __ __ _ ___e_ __ _

Total Waste 2.41E+06 kg (427 kgal)

Heat Load 5,010 W (17,100 Btu/hr)

Bulk Density 1.49 g/mL

Water wt% 45.8

Total Organic Carbon 0.361
wt% Carbon (wet)

Na+ 7.81 1.21E+05 2.90E+05

A13+ 2.61 47,300 1.14E+05

Fe3 + (total Fe) 0.236 8,860 21,300

Cr 3+ 0.262 9,130 22,000

Bi 3+ 5.12E-04 71.8 173
La3+ 1.40E-05 1.31 3.15

Hg2+ 2.81E-04 37.8 91.1

Zr (as ZrO(OH) 2) 3.53E-04 21.6 52.0

Pb2+ 0.00844 1,170 2,830

Ni 24 0.0169 665 1,600
Sr2+ 4.67E-06 0.275 0.662
Mn* 0.00168 61.9 149

Ca2+ 0.0850 2,290 5,500
K+ 0.0304 797 1,920
OH- 11.1 1.27E+05 3.05E+05
NO3- 3.31 1.38E+05 3.32E+05
N0 2  1.89 58,300 1.40E+05

CO3
2 - 0.256 10,300 24,900

P43- 0.0374 2,390 5,750
SO4  0.115 7,420 17,900
Si (as SiO32-) 0.0646 1,220 2,930
F- 0.0289 368 886
Cl- 0.120 2,840 6,850
citrate- 0.0129 1,640 3,940
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Table 2-4. Tank 241-S-101 Inventory Estimate." 2 (2 Sheets)
________________ Total linvetory Estiwate_____

Ch...cal Costtue M. ppm... kg......

EDTA4- 0.00651 1,260 3,030

HEDTA 3- 0.0120 2,220 5,330

glycolate 0.0391 1,970 4,740

acetate 0.00313 124 298

oxalate 1.20E-05 0.709 1.71

DBP 0.00844 1,510 3,630

butanol 0.00844 420 1,010

NH 3  0.0590 673 1,620

Fe(CN) 6 4 0

RadIological Coostltues CO/L pg/C'
Pu --- 0.162 6.51 (kg)

U 0.0295 (M) 4,710 (pg/g) 11,300 (kg)

Cs 0.184 123 2.97E+05
Sr 0.332 223 5.37E+05

Notes:
'Agnew et al. (1996a)

2These estimates have not been validated and should be used with caution.

3Differences appear to exist among the inventory above and the inventories calculated from the two
sets of concentrations. These differences are being evaluated.
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2.4 SURVEILLANCE DATA

Tank 241-S-101 surveillance consists of liquid and solid surface level measurements, and
waste and headspace temperature monitoring inside the tank. These data provide the basis
for determining tank integrity.

Liquid level measurement may indicate if there is a major leak from a tank. Solid surface
level measurements provide an indication of physical changes and consistency of the solid
layers. Tank 241-S-101 has one liquid observation well, which is located in riser 2 and is
used to measure interstitial liquid levels. Drywells are located around the perimeter of the
tank to enable monitoring of increased radiation due to leakage. Five drywells have been
identified for tank 241-S-101, and none are considered active.

2.4.1 Surface Level

The surface level of the waste has been monitored with an ENRAFM surface level gauge
through riser 3 since February 1996. The ENRAFTM surface level reading on April 30, 1996
was 4.09 m (160.96 in.) (WHC 1996). Surface level measurements with the Food
Instrument Corporation probe have remained steady from February 1981 to January 1995,
averaging 4.1 m (161.3 in.) with a range from 4.08 m (160.8 in.) to 4.12 m (162.4 in.).
A graphical representation of the tank volume history is presented in Figure 2-4.

2.4.2 Internal Tank Temperatures

Tank 241-S-101 has one thermocouple tree in riser 14 with 6 thermocouples to monitor the
waste temperature. Elevations are available for all thermocouples. Plots of the individual
thermocouple readings can be found in the S Farm supporting document (Brevick
et al. 1994).

The following temperature data were obtained from the Surveillance Analysis Computer
System (SACS) database (WHC 1996). The mean temperature for the recorded period from
January 4, 1988, to June 20, 1996, was 43.4 *C (110.2 *F) with a minimum of 28.2 'C
(82.8 *F) and a maximum of 58.2 'C (136.8 *F). On June 20, 1996, the low temperature
recorded was 30.8 'C (87.4 *F) on thermocouple 6. The high temperature recording was
46.6 "C (115.9 *F) on thermocouple 3. Thermocouple 3 is in the waste while
thermocouple 6 is in the tank headspace. The graph of the weekly high temperature is
provided as Figure 2-5.

2.4.3 Tank 241-S-101 Photographs

The March 18, 1988, photographic montage of tank 241-S-101 interior shows the waste
surface in the center of the tank as a dark brown sludge, while the surface around the
perimeter of the tank resembled saltcake. Recent measurements indicate that there is
approximately 1,630 kL (430 kgal) of waste, indicating a waste depth of 4.3 m (14 ft)
(Brevick et al. 1994).
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Figure 2-4. Tank 241-S-101 Level History.
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Figure 2-5. Tank 241-S-101 Weekly High Temperature Plot.
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3.0 TANK SAMPLING OVERVIEW

This section describes the March/April 1996 sampling and analysis event for tank 241-S-101.
Three push-mode core samples using a rotary core truck were taken to satisfy the
requirements of the safety screening DQO (Dukelow et al. 1995), the historical model
evaluation DQO (Simpson and McCain 1995), and the pretreatment program
(Kupfer et al. 1996). The sampling and analyses were performed in accordance with the
SAP (Kruger 1996). Further discussions of the sampling and analysis procedures can be
found in the Tank Characterization Reference Guide (De Lorenzo et al. 1994).

Table 3-1 summarizes the sampling mode, applicable DQOs, and sampling and analysis
requirements for the 1996 sampling event.

Table 3-1. Integrated Data Quality Objective Requirements for Tank 241-S-101,'
Sampling Applicable

Event DQOs Sampiing Rquiuts Aiaia1 Requfruxwun
Push-mode Safety screening Vertical profiles from two P. Energetics
core sampling (Dukelow et al. widely spaced risers P. Moisture content
(March/April 1995) P Total alpha activity
1996) x Density/SpG

b Flammable gas
e Total alpha

Historical model m Energetics
evaluation P Moisture content
(Simpson and I Cs
McCain 1995) b Metals (Al, Cr, Na,

U)
P. Anions
o Total alpha activity
m Bulk density
mTOC
P Total uranium
m Total beta
P "Sr

Pretreatment i Remove 125 mL of solid N/A
program (Kupfer composite for process
et al. 1995) development work

m Archive 100 mL of solid
and liquid composite for the
pretreatment program

Note:
'Fritts (1996)
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3.1 DESCRIPTION OF SAMPLING EVENT

Three push-mode core samples (using a rotary core truck) were collected from
tank 241-S-101 between March 12 and April 3, 1996. Cores 137, 138, and 142 were
obtained from risers 4, 6, and 11, respectively. All samples were received and extruded at
the Westinghouse Hanford Company 222-S Laboratory in accordance with the SAP
(Kruger 1996). However, as directed by the tank coordinator, core 137 samples were not
used for analyses at the 222-S Laboratory. This decision was based on difficulties with the
sampling efforts that would have made the vertical profile of the tank contents much more
difficult. The material was composited and a subsample was sent to the Pretreatment
Program to fulfil the SAP requirements (Kruger 1996).

In addition, the tank headspace vapors were measured for flammability (not concentration) as
required by the safety screening DQO. Results for total organic vapor, oxygen, ammonia,
and the lower flammability limit (LFL) of the flammable gases were obtained.

3.2 SAMPLE HANDLING

Cores 137, 138 and 142 were received by the Westinghouse Hanford Company 222-S
Laboratory between March 13 and April 23, 1996. Each sample was extruded between
March 18 and April 29, 1996, and analyzed in accordance with the SAP (Kruger 1996).

Core 138 contained drainable liquid (DL) and liner liquid (LL). Several segments in cores
138 and 142 contained no solids or liquids. The remaining segments of the three cores
contained solids that resembled sludge and sludge-slurry of slightly different colors. Sample
recovery was variable, depending on the particular segment. No separable organic layer was
observed in any of the segments. One field blank was delivered to the 222-S Laboratory
with core 138. All three cores were subsampled at the whole-segment or half-segment level,
depending on the amount of material recovered and the appearance of the extruded segments.
Core composites were formed from cores 138 and 142 in accordance with the historical
DQO. Table 3-2 presents the subsampling scheme, the amount of sample recovered, the drill
string dose rates, and a visual description of the samples.
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Table 3-2. Subsampling Scheme and Sample Description'. (3 sheets)
I~. ............U I

I jid Sampe String Description____________
Sub-~ etrudd Wejgbt Noe tet

Se n s (.).... .(g)... (mR/hr) C.... .T.....
S'Core 37P1 ser4 49

1 N/A N/A N/A 5 N/A No solids or DL present

3 150
4 30
5 Upper 1.5 53.8 400 Black Resembled a sludge
6 N/A N/A N/A 20 N/A No solids or DL present
7 Upper 19.0 243.8 1,000 Black Resembled a sludge

Lower 259.8
8 Upper 7.5 174.0 600 Black Resembled a pasty sludge
9 Upper 7.0 453.7 500 Gray. The bottom 2 Resembled a moist sludge

inches contained white
Lower % 43.9 pieces mixed with gray

_____ ___ _ _____ ___ _ _____ ____ ____ sludge. _ _ _ _ _ _ _ _ _ _ _

SCore 138 R Iser 6 _ ______

1 N/A N/A N/A 3 N/A No solids or DL present
iR DL N/A 330.8 1,400 Green and opaque N/A
2 N/A N/A N/A 7 N/A No solids or DL present

2-R-1 DL N/A 354.0 1,600 Green and opaque N/A
Lower not 33.2 Dark gray Resembled a sludge-slurry

measurable
... Co .e 138 Rse6(Cont.)

3R N/AL N/A 979 1,200 fGray and opaque fN/Ald r Lprsn

(A
(A

C)
Ce



Table 3-2. Subsampling Scheme and Sample Description'. (3 sheets)
Total DrIII............. ....

Solds Sample Strlg.Dsr t
.extrded Weight Dose Rate

Se...t segm..t (I....(g) .(m./hr. C... T..x.
3AR Whole 14 393.6 250 Dark gray Resembled a sludge.
4 N/A N/A N/A 40 N/A No solids or DL present
4R 15
5 Upper % 18.0 212.4 1,300 Dark brown Resembled a sludge

Lower %2 222.0

6 Upper % 17.0 220.3 1,200 Dark gray Resembled a very damp
209.9 sludge

7 Upper 18.0 83.9 1,000 Dark brown to black Resembled a sludge
Lower %2 116.7

8 Upper 16.0 184.9 800 Dark gray Resembled a damp sludge
Lower %2 180.3

9 Upper 12.0 185.6 500 Dark gray to dark brown Resembled a sludge
Lower %2 132.8

Field DL N/A 115.6 < 0.5 Clear and colorless N/A
Blank



Table 3-2. Subsampling Scheme and Sample Description'.

jTotal Dr
Sub-Solkds Sam ple I S tring D escr__ _ _ _ _ _ p _ _ _ _ _ _ _ __n_Nub-iitrided Weight Dose Rate

_egmen segment j (tn.) J (g) (mR/br) Color Texture_________ ~ ~ ~ ~ .......... .........Z~wI~ ... . ..........

1 Upper % 13.0 352.8 1,400 Dark gray Resembled a wet sludge
2 Upper % 19.0 194.0 1,400 Gray black Resembled a wet sludge

Lower 195.7
3 Upper 19.0 192.5 1,300 Grayish black Resembled a wet sludge

Lower 193.8
4 Upper 17.0 205.1 1,200 Dark grayish black Resembled a damp sludge

Lower 234.7
5 Upper % 19.0 249.4 1,000 Dark grayish black Resembled a damp sludge

Lower 231.9
6 Upper 19.0 274.7 1,000 Black Resembled a damp sludge

Lower 227.0
7 Upper 19.0 250.2 1,000 Black Resembled a damp sludge

Lower 271.4
8 Upper 13.0 223.1 450 Dark gray Resembled a damp sludge

Lower 133.8
Notes:

N/A = Not applicable
DL = drainable liquid

'Fritts (1996)
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3.3 SAMPLE ANALYSIS

As noted in Table 3-1, the safety screening DQO required analyses for thermal properties by
DSC, moisture by TGA, fissile content by total alpha analysis, and bulk density (specific
gravity for the drainable liquid sample). In addition to the core samples, the flammability of
the tank headspace was measured prior to core sampling.

Bromide analysis by IC and lithium analysis by ICP were required by the SAP to determine
the amount of wash water contamination in the samples. Anion IC results and ICP data for
other analytes were also reported in order to satisfy the requirements of the historical DQO.

The IC analyses were performed on each solid subsegment and core composite after
preparation by a water leach, as required by the historical DQO. For all ICP analyses, the
solid subsegments and core composites were prepared for analysis by acid and fusion
digestion methods. In addition, a water-leached aliquot from each of the core composite
samples was analyzed by ICP.

Laboratory control checks included, where appropriate, laboratory control standards, matrix
spikes, duplicate analyses, and blanks. An assessment of the quality control (QC) procedures
and the data is presented in Section 5.1.2 of this report.

All reported analyses were performed in accordance with approved laboratory procedures.
A list of the sample numbers and applicable analyses is presented in Table 3-3. Table 3-4
displays the analytical procedures by title and number. No deviations or modifications were
noted by the laboratory.

3.4 DESCRIPTION OF EARLIER SAMPLING EVENTS

This section presents a discussion of historical sampling and analysis events for
tank 241-S-101. Data have been compiled for the samples obtained from the late 1950s to
the present for single-shell tanks in the 200 East and West areas of the Hanford Site. The
analytical results of five samples analyzed between 1971 and 1991 were obtained from
historical records and are presented in Appendix C. A comparison between the 1991 results
and the current sampling event is made in Section 5.2.

3.4.1 Sample Handling and Analysis (1971)

A sample was reported on September 21, 1971 in support of 242-S Evaporator operations.
Neither the date of sample retrieval nor date of analysis is given. A description of the
technique or procedure used to obtain the sample was not available, and no information
concerning the sampled riser or sample depth was available. No information was available
as to how the sample was handled once received for analysis. The data are presented in
Appendix C for completeness, and if used, should be done so with caution.
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Table 3-3. Summary of Samples and Analyses.' (5 sheets)

I I Segment
Core Segmnt jPortion........Analye

DL DSC, TGA, SpG, ICP (Acid dil.), IC, Alpha
2R1 DL DSC, TGA, SpG, ICP (Acid dil.), IC, Alpha

Lower % Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

3R DL DSC, TGA, SpG, ICP (Acid dil.), IC, Alpha
3AR Whole DSC, TGA

ICP (Fusion), GEA, Alpha
5 Upper '/ Bulk Density

DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower Bulk Density
DSC, TGA
ICP (Fusion), Alpha
ICP (Acid)
IC

Upper %

Lower %/

Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC
Bulk Density
DSC, TGA
ICP (Fusion),
ICP (Acid)
IC

GEA, Alpha

3-7
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Table 3-3. Summary of Samples and Analyses.' (5 sheets)

I I Segmeut
Core Semet jPortion Analyse

Upper /

Lower %

~~1Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC
Bulk Density
DSC, TGA
ICP (Fusion),
ICP (Acid)
IC

GEA, Alpha

8 Upper % Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower % Bulk Density
DSC, TGA
ICP (Fusion), GEA, Alpha
ICP (Acid)
IC

9 LL DSC, SpG, TGA, TIC, TOC, ICP (Acid), IC,
Alpha

Upper Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Field Blank DSC, SpG, TGA, ICP (Acid dil.), IC, Alpha
Composite Bulk Density

DSC, TGA, TIC, TOC
ICP (Fusion), GEA, Alpha, Beta, U, ""Sr
ICP (Acid)
IC
ICP (Water)

3-8
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Table 3-3. Summary of Samples and Analyses.' (5 sheets)

SegmeAt
Core jSegment fPortion Ana______yse ______

Upper

Upper %

Lower %

Bulk Density
DSC, TGA
ICP (Fusion),
ICP (Acid)
IC

GEA, Alpha

Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC
Bulk Density
TGA, DSC
ICP (Fusion),
ICP (Acid)
IC

GEA, Alpha

3 Upper % Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower % Bulk Density
DSC, TGA
ICP (Fusion), GEA, Alpha
ICP (Acid)
IC

4 Upper Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower Bulk Density
DSC, TGA
ICP (Fusion), GEA, Alpha
ICP (Acid)
IC

Upper / Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

3-9
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Table 3-3. Summary of Samples and Analyses.' (5 sheets)

|SegmentCore jSegment IPortion Aaye
Bulk Density
DSC, TGA
ICP (Fusion), GEA, Alpha
ICP (Acid)
IC

6 Upper Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC
Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC
Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower

Upper %/

Lower %

3-10
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Table 3-3. Summary of Samples and Analyses.' (5 sheets)

142 8 Upper / Bulk Density
DSC, TGA
ICP (Fusion), GEA
ICP (Acid)
IC

Lower Bulk Density
DSC, TGA
ICP (Fusion), GEA, Alpha
ICP (Acid)
IC

Composite Bulk Density
DSC, TGA, TIC, TOC
ICP (Fusion), GEA, Alpha, Beta, U, 89 "Sr
ICP (Acid)
IC
ICP (Water)

Vapor Tank Headspace Combustible gas meter readings for flammable
Tests gas

Notes:
Dil.
GEA

= dilution
= gamma energy analysis

'Fritts (1996)
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Table 3-4. Analytical Procedures.'

nlysds Instrent Procedure Asalyfleal Prcedurt2
Energetics by DSC Mettler" N/A LA-514-113, Rev. C-1

Perkin-ElmerTM LA-514-114, Rev. C-1
Percent water by Mettler" N/A LA-560-112, Rev. B-I
TGA Perkin-ElmerTM LA-514-114, Rev. C-1
Total alpha activity Alpha Fusion digest on solid LA-508-101, Rev. D-2

proportional samples, LA-549-141,
counter Rev. F-0; Direct on

liquid samples

Bulk density N/A N/A LO-160-103, Rev. B-0
Specific gravity N/A N/A LA-510-112, Rev. C-3
Lithium and other Inductively LA-549-141, Rev. F-0 LA-505-151, Rev. D-3
metals by ICP coupled plasma LA-505-159, Rev. D-0 LA-505-161, Rev. B-1

spectrometer LA-504-101, Rev. E-0

Bromide and other Ion Water leach LA-533-105, Rev. D-1
anions by IC chromatograph LA-504-101, Rev. E-0
TIC Coulometer N/A LA-342-100, Rev. D-0
TOC Coulometer N/A LA-342-100, Rev. D-0
GEA Gamma Fusion digest LA-548-121, Rev. D-1

spectrometer LA-549-141, Rev. F-0

Beta proportional LA-220-101, Rev. D-1
counter

Total beta Beta proportional LA-508-101, Rev. D-2
counter

Uranium Laser Fusion digest LA-925-009, Rev. A-1
phosphorimeter LA-549-101, Rev. F-0

Flammable Gas Combustible gas N/A WHC-IP-030, IH 1.4
meter and IH 2.1

Notes:
Rev. = revision
MettlerTM is a registered trademark of Mettler Electronics, Anaheim, California.
Perkin-ElmerTM is a registered trademark of Perkins Research and Manufacturing Company, Inc.,
Canoga Park, California.

TIC = total inorganic carbon

'Fritts (1996)
2Internal procedures of Westinghouse Hanford Company, Richland, Washington.
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3.4.2 Sample Handling and Analysis (1974)

A sample was received on September 13, 1974, and reported on December 20, 1974.
A description of the technique or procedure used to obtain the sample was not available, and
no information concerning the sampled riser or sample depth was available. No information
was available as to how the sample was handled once received for analysis. The data are
presented in Appendix C for completeness, and if used, should be done so with caution.

3.4.3 Sample Handling and Analysis (1975)

A sample was received on June 4, 1975, and reported on July 16, 1975. The sample was
dark brown in color and had the consistency of soft mud. A description of the technique or
procedure used to obtain the sample was not available, and no information concerning the
sampled riser or sample depth was available. The sample was prepared by fusing a known
volume of solids with KOH, dissolving the melt with concentrated HC, and then diluting
with water. The data are presented in Appendix C for completeness, and if used, should be
done so with caution.

A sample was received on November 19, 1975, and reported on December 5, 1975.
A description of the technique or procedure used to obtain the sample was not available, and
no information concerning the sampled riser or sample depth was available. No information
was available as to how the sample was handled once received for analysis.

3.4.4 Sample Handling and Analysis (1991)

A sample identified as T-8579 was received on December 17, 1991, and reported on
December 30, 1991. A description of the technique or procedure used to obtain the sample
was not available, and no information concerning the sampled riser or sample depth was
available. No information was available as to how the sample was handled once received for
analysis. The data are presented in Appendix C for completeness, and if used, should be
done so with caution.

3-13



WHC-SD-WM-ER-613

This page intentionally left blank.

3-14

Rev. 0



WHC-SD-WM-ER-613 Rev. 0

4.0 ANALYTICAL RESULTS

This section presents a summary of the analytical results associated with the March/April
1996 core sampling event of tank 241-S-101. This plan integrates all documents related to
sampling and analytical requirements, including applicable DQOs. All analyses were
performed at the Westinghouse Hanford Company 222-S Laboratory.

Tabulated locations of analytical results are given in Table 4-1. Comprehensive analytical
data are found in Appendix A. Only analyte overall means are reported in Section 4.0.
Appendix B contains data for lithium and bromide, the analytes evaluated to gauge the
amount of contamination by the wash water used during sampling. These analytes are not
part of the waste in the tank.

Table 4-1. Analytical Data Presentation Tables.

Data Ty Tabuiated Location

Chemical data summary Table 4-2

DSC exothermic data summary Table 4-3

Comprehensive analytical data Appendix A

Wash water contamination check data Appendix B

Historical sampling data Appendix C

4.1 DATA PRESENTATION

This section presents a summary of the analytical results associated with the
March/April 1996 core sampling event of tank 241-S-101. The subsections below provide
information about the chemical, physical, vapor, and wash water contamination check data.
The analytical data were tabulated in Final Results for Tank 241-S-101, Cores 137, 138, and
142 (Fritts 1996).

4.1.1 Chemical Data Summary

Table 4-2 presents the mean concentration estimates and inventories for the solid and liquid
results separately, as well as a total tank inventory based on both waste phases. Data from
cores 138 and 142 were combined to derive the overall concentration means for all analytes.
The overall means are weighted means, and were calculated by first averaging the individual

4-1
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primary and duplicate results for each subsegment to obtain a subsegment mean. Next, the
segment means for an individual core were averaged to derive a core mean. Finally, the two
core means were averaged to obtain the overall mean. Not all of these steps are necessary
for each analyte or each subsegment, but the procedure to be followed is the same. When
50 percent or more of the individual primary/duplicate measurements had detected results,
the overall mean was reported as a detected value. Conversely, when results for more than
half of the individual primary/duplicate results were nondetected, the overall mean was
reported as a less than (<) value. When nondetected values are used as qualitative results
the mean concentration and inventory estimates are biased. The magnitude of the bias cannot
be determined, but the bias is to more conservative concentration estimates. These particular
results should be used with caution.

Table 4-2 presents the overall means in columns two and five for the liquid and solid
portions of the waste, respectively. The original subsegment analytical data are listed in
Appendix A.

Relative standard deviations of the mean (RSD [Mean]), defined as 100 times the standard
deviation of the mean divided by the tank mean, were calculated using standard analysis of
variance (ANOVA) techniques (nested models). They are reported in columns three and six
of Table 4-2, and were calculated only for those analytes that had 50 percent or more of their
individual primary/duplicate results above the detection limit. Using nondetected results in
the mean calculation also requires their use in the RSD (mean) calculations. Whereas the use
of nondetected results in the mean calculations produces a known high bias, using these
values in statistical calculations creates an unknown bias. Thus, the RSD (mean) estimates
and the ANOVA results in which nondetected data were used should be used with caution.

The liquid inventory, presented in column four, was calculated by multiplying the overall
mean by the supernatant waste volume (45 kL [12 kgal]), and dividing by a unit conversion
factor of 1E+03. The solid inventory, presented in column seven, was calculated by
multiplying the overall mean by the mean solid density (1.65 g/mL) and the solid waste
volume (1,571 kL [415 kgal]), and dividing by a unit conversion factor of 1E+03. Total
inventory results are the summation of the liquid and solid inventories, and are listed in
column eight.

4-2



Table 4-2. Solid and Liquid Chemical Data Summary for Tank 241-S-101.

Aaye Mean Liquid Liquid Liqsid Mean Solids Solids Solids Total
Cocntai SD Inventory Concentration R8D Jnvenory Ivetory

_______(Mean) (Mean)__
METALS g/mL % kg g/g % kg kg
Aluminum 24,500 2.9 1,100 80,500' 14.7 2.09E+05 2.10E+05
Antimony < 24.1 N/A < 1.08 < 23.2 N/A < 60.1 < 61.2
Arsenic < 40.1 N/A < 1.80 < 38.7 N/A < 100 < 102
Barium < 20.1 N/A < 0.905 < 26.1 N/A < 67.7 < 68.6
Beryllium < 2.00 N/A < 0.0900 < 1.94 N/A < 5.03 < 5.12
Bismuth < 40.1 N/A < 1.80 < 47.5 N/A < 123 < 125
Boron 70.4 1.5 3.17 86.6 24.1 224 227
Cadmium < 2.00 N/A < 0.0900 4.46 31.4 11.6 11.7
Calcium < 40.1 N/A < 1.80 329 10.5 853 855
Cerium < 40.1 N/A < 1.80 < 38.8 N/A < 101 < 103
Chromium 813 1.3 36.6 7,2501 20.5 18,800 18,800
Cobalt < 8.02 N/A < 0.361 < 7.75 N/A < 20.1 < 20.5
Copper < 4.01 N/A < 0.180 12.7 21.4 32.9 33.1
Iron < 20.1 N/A < 0.905 1,3601 8.2 3,530 3,530
Lanthanum < 20.1 N/A < 0.905 < 19.6 N/A < 50.8 < 51.7
Lead < 40.1 N/A < 1.80 < 51.5 N/A < 133 < 135
Magnesium < 40.1 N/A < 1.80 < 42.3 N/A < 110 < 112
Manganese < 4.01 N/A < 0.180 1,5401 17.8 3,990 3,990
Molybdenum 84.6 3.2 3.81 33.4 13.3 86.8 90.6

(4 Sheets)



Table 4-2. Solid and Liquid Chemical Data Summary for Tank 241-S-101. (4 Sheets)
Liquid Liquid liquid Mean Slis Solids Solids Total

Cocnta Uo S)) bwentory Coucentratlon RSI) Jnveutory Inntory
(Ma) (Ma) _ _

mTL (Coat.) __g/mL % __ kg pg/g %a kg kg___

Neodymium < 40.1 N/A < 1.80 < 41.6 N/A < 108 < 110

Nickel < 8.02 N/A < 0.361 89.9 19.2 233 233

Phosphorous 1,260 7.7 56.7 1,400 24.5 3,630 3,690
Potassium 2,360 6.5 106 926 10.2 2,400 2,510
Samarium < 40.1 N/A < 1.80 < 38.7 N/A < 100 < 102
Selenium < 43.0 N/A < 1.94 < 38.7 N/A < 100 < 102
Silicon 164 19.3 7.38 < 1,390' N/A < 3,600 < 3,610
Silver 15.3 1.1 0.689 10.9 6.2 28.3 29.0
Sodium 2.15E+05 0.7 9,680 1.49E+05' 4.8 3.86E+05 3.96E+05
Strontium < 4.01 N/A < 0.180 292' 10.9 757 757
Sulfur 1,860 5.1 83.7 1,960 50.9 5,080 5,160
Thallium < 80.2 N/A < 3.61 C 77.5 N/A < 200 < 204
Titanium < 4.01 N/A < 0.180 5.84 14.3 15.1 15.3
Uranium < 200 N/A < 9.00 4,680 23.9 12,100 12,100
Vanadium < 20.1 N/A < 0.905 < 19.4 N/A < 50.3 < 51.2
Zinc 28.6 27.5 1.29 27.8 7.0 72.1 73.4

Zirconium < 4.01 N/A < 0.180 22.7 16.5 58.8 60.0



Table 4-2. Solid and Liquid Chemical Data Summary for Tank 241-S-101. (4 Sheets)

Anlt enLiquid liquid Liquid Mea Solids &ilids Soiids Total
Conentatin RD Xuvcutwry Concentration.RS).Inventory hnveutory

_______(Meau) (Mean) _ __ _ _

ANIONS pg/mL % kig pg/g %kg k
Chloride 7401.3 335 3,460 9.5 8,970 9,310
Fluoride < 106 N/A < 4.77 < 233 N/A 596 601
Nitrate 1.81E+05 1.7 8,150 1.62E+05 25.1 4.20E+05 4.28E+05
Nitrite 94,000 1.0 4,230 49,200 8.4 1.28E+05 1.32E+05
Oxalate < 858 N/A < 38.6 5,700 44.7 14,800 14,800
Phosphate 3,600 6.1 162 3,680 56.3 9,540 9,700
Sulfate 5,650 4.6 254 7,250 46.1 18,800 19,100
RADIONUCLIDES UpC" %Ci jtCi/g % ___ Ci C____

Total alpha < 0.00810 N/A < 21.0 0.358 24.0 928 949
Total beta --- --- - 603 14.4 1.56E+06
TM Am --- ---- < 4.43 N/A < 11,500 < 11,500

ms------131 10.3 3.40E+05 3.40E+05
*Co - --- --- < 0.190 N/A < 493 < 493

N ----- < 0.557 N/A < 1,440 < 1,440

Nu------< 1.06 N/A < 2,750 < 2,750
"r-----2522 19.6 6.53E+05 6.53E+i05

AP



Table 4-2. Solid and Liquid Chemical Data Summary for Tank 241-S-101. (4 Sheets)

A..... y.............Liqi.d Liquid Mean Solids Solids Solids Total
Cocetrtin SI Intr Concetratin RSDl lnnttry iivntr

___ ___ ___ (Mea) (Mtemn) _ _

Total Carbon gC/mL % kg pg C/g % __ kg kg__
Total inorganic --- --- --- 3,7658.3 9,750 9,750
carbon
Total organic --- --- --- 1,99W 57.3 5,160 5,160
carbon

PHYsicaL i UiidW LTquid Liquid Mean SX"d Solids Sol.ds Total
PROPERTIES Cncentration RSD Inventory Result 51- Inventory Aweutory

................ an)..
Weight percent 53.1 % 1.0 % 32,500 kg 40.2 % 3.5 % 1.04E+06 kg 1.07E+06 kg
water
Den ity/ 1.36 0.7 % 1.65 g/mL 2.0 %.
specific gravity ... ......... ... .....

Notes:
N/A = not applicable
--- = not analyzed

'Mean is from samples prepared by the fusion method, while all other metal results are from the
acid digestion data.

2Mean is reported from core composite results.

A
ON
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4.1.2 Physical Data Summary

Thermal analyses were performed on the tank 241-S-101 samples to satisfy the requirements
of the safety screening DQO (Dukelow et al. 1995) and the historical DQO
(Simpson and McCain 1995), which dictated that TGA and DSC be performed on the
samples. Density determinations were also performed on the samples as mandated by the
DQOs.

4.1.2.1 Thermogravimetric Analysis. In a TGA, the mass of a sample is measured while
its temperature is increased at a constant rate. Nitrogen is passed over the sample during the
heating to remove any released gases. Any decrease in the weight of a sample represents a
loss of gaseous matter from the sample either through evaporation or through a reaction that
forms gas phase products. The moisture content is estimated by assuming that all TGA
sample weight loss up to a certain temperature (typically 150 "C [302 'F]) is due to water
evaporation. Weight percent water by TGA was performed by the 222-S Laboratory using
procedures LA-560-112, Rev. B-i (MettlerTM) or LA-514-114, Rev. C-1 (Perkin-ElmerT M ).

The TGA percent water data for tank 241-S-101 are presented in Table A-57 of Appendix A.
The overall mean percent water for the solids, other than those of the composites, was
40.2 weight percent, while the liquid overall mean was 53.1 weight percent.

4.1.2.2 Differential Scanning Calorimetry. In a DSC analysis, heat absorbed or emitted
by a substance is measured while the substance is heated at a constant rate of temperature.
While the substance is being heated, a gas such as nitrogen is passed over the waste material
to remove any gases being released. The onset temperature for an endothermic
(characterized by or causing the absorption of heat) or exothermic (characterized by or
causing the release of heat) event is measured with thermocouples and displayed graphically.
Analyses by DSC were performed by the 222-S Laboratory using either procedure LA-514-
113, Rev. C-i (MettlerTM ) or LA-514-114, Rev. C-1 (Perkin-ElmerTM ).

The DSC results are presented in Table A-56 of Appendix A. The sample weight,
temperature at maximum enthalpy change, and the magnitude of the enthalpy change are
provided for each transition. Four samples exhibited exothermic transitions. One sample
was a liner liquid. Because exothermic reactions are associated with negative enthalpy
changes, they have been denoted in Table A-56 with a negative sign. All results reported in
the table are on a wet weight basis.

For a comparison of the exothermic enthalpy changes with the decision limit of -480 J/g, the
exothermic values were converted to a dry weight basis using the respective sample weight
percent water. After conversion to a dry weight basis, it was determined that none of the
samples exhibited enthalpy changes exceeding the -480 J/g limit. The upper limit to the
one-sided 95 percent confidence intervals on the mean were calculated with, the largest
sample result being -310 J/g.
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Table 4-3 presents the three samples that had exothermic reactions, along with the weight
percent water for conversion to a dry weight, the converted exothermic value, and the upper
limits of the 95 percent confidence intervals.

Table 4-3. DSC Exothermic Results and 95 Percent Confidence Interval Upper
Limits.'

Wet Wt. Sample Dry Wt..... erval Upper
Core: Hu- Wt% Water Hl Mea Limits

SgeSeg egmnttJn /g%I J/g J/Jg

142:2 Upper 1 -21.4/ 44.7 -116.1 -95.4 -226
-42.82

2 -7.6/ -74.7
-33.72

Lower 1 -64.3 42.8 -112 -93.6 -210

2 -7.0/ -75.2
-36.O2

142:4 Upper 1 -10.9 40.1 -18.2 -9.1 -66.6

2 0 0

Notes:
'Fritts (1996)

2The exothermic reactions for this sample came
from the second transition.

from the third transition. All other results are

4.1.2.3 Density/Specific Gravity. Bulk density measurements were performed on solid
samples using procedure LO-160-103, Rev. B-0. Specific gravity measurements were
performed on the liquid samples using procedure LA-510-112, Rev. C-3. The mean density
of the solids was 1.65 g/mL and the mean specific gravity of the liquid was 1.36. The
analytical data are presented in Table A-58 of Appendix A.
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4.1.3 Tank Headspace Flammability

As discussed in Section 3.1, sampling of the tank 241-S-101 headspace was performed prior
to core sampling. The safety screening DQO decision limit for flammable gas concentration
is 25 percent of the LFL (Dukelow et al. 1995). The combustible gas meter used for the
sampling event reports results as a percentage of the lower explosive limit (LEL). Because
the National Fire Protection Association defines the terms LFL and LEL identically, the two
terms are used interchangeably (NFPA 1995). Sampling was done in the headspace through
risers 7 and 9 between February 6 and February 21, 1996. The maximum value recorded in
the headspace under risers 4 and 6 was 7 percent of the LEL, indicating no flammability
concerns. During the flammable gas monitoring, the maximum concentrations of oxygen
(20.8 percent), total organic vapor (31 ppm), and ammonia (600 ppm) were also measured
(Fritts 1996).

4.1.4 Wash Water Contamination Check

The wash water used during sampling operations contained a known concentration of lithium
bromide. Through chemical analyses for lithium and bromide, as prescribed by the SAP
(Kruger 1996), contamination of the samples by the wash water could be estimated. The
results indicated that there was only a small amount of contamination in one of the samples.
No adjustments to the TGA results were necessary. The analytical data for lithium and
bromide are presented in Appendix B. An overall mean and tank inventory were not
calculated for these two analytes because they are not constituents of the tank waste.
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5.0 INTERPRETATION OF CHARACTERIZATION RESULTS

The purpose of this chapter is to discuss the overall quality and consistency of the current
sampling results for tank 241-S-101, and to assess and compare these results against
historical information and program requirements.

5.1 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS

This section evaluates sampling and analysis factors that may impact interpretation of the
data. These factors are used to assess the overall quality and consistency of the data and to
identify any limitations in the use of the data.

5.1.1 Field Observations

The safety screening DQO (Dukelow et al. 1995) requirement that at least two widely spaced
risers be sampled was fulfilled. The requirement for vertical profiling was met, but not
without difficulty. The requirement for vertical profiling was met, but not without difficulty.
Segments 1 through 4 of core 138 initially had zero sample recovery and were resampled
with similar results. The resampling of segment 1 provided drainable liquid, but no solids.
Segment 2 was resampled twice more and on the last attempt provided drainable liquid and a
small amount of solids. Segment 3 was also resampled twice. The first resampling recovered
drainable liquid, while the last attempt recovered a small amount of solids. No sample was
recovered from the resampling of segment 4. No anomalies were reported during extrusion.

5.1.2 Quality Control Assessment

The usual quality control assessment includes an evaluation of the appropriate standard
recoveries, matrix spike recoveries, duplicate analyses, and blanks that are performed in
conjunction with the chemical analyses. All the pertinent quality control tests were
conducted on the 1996 core samples, allowing a full assessment regarding the accuracy and
precision of the data. The specific criteria for all QC checks were given in the SAP
(Kruger 1996). Quality control results outside these criteria are identified by superscripts in
the Appendix A tables.

The standard and matrix spike recovery results provide an estimate of the accuracy of the
analysis. If a standard or spike recovery is above or below the given criterion, then the
analytical results may be biased high or low, respectively. The analytical precision is
evaluated by the relative percent difference (RPD), which is defined as the absolute value of
the difference between the primary and duplicate samples, divided by their mean, multiplied
by one hundred.
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All standard and matrix spike recoveries were within the SAP defined limits with the
exception of high matrix spike recoveries for sodium. The high recoveries are not expected
to affect the data. When the sample concentration is greater than the spike concentration by
a factor of four or more, the matrix spike recovery should be evaluated with caution. The
laboratory encountered calibration problems during the nitrite analysis of samples from
core 138. Because nitrite was not a required analyte per the SAP, the affected samples were
not reanalyzed, and only nitrate data from segments 2R1 and 5 were reported. Three TGAs
had RPD results outside the SAP specified limits. The samples were reanalyzed with
duplicates producing acceptable results. Three other samples had RPDs between 17 and 20
percent. Two of these had triplicate analyses affected and the spread in the data was
lessened. As 20 percent is the specified limit the calculated value for the third sample is
reported. Four of the total alpha activity RPDs were outside the defined limits. No sample
reanalyses were requested because the poor precision was attributed to low sample activity
and data well below the decision criterion. Several analytes were determined by IC and ICP
with RPDs outside the defined limits. The high RPDs for these analytes were attributed to
sample inhomogeneity.

Finally, none of the samples exceeded the criterion for preparation blanks; thus,
contamination was not a problem for any of the analyses. In summary, the majority of the
QC results were within the boundaries specified in the SAP. Although a few were outside
their target levels, they were not found to substantially impact either the validity or the use
of the data.

5.1.3 Data Consistency Checks

Comparisons of results from different analytical methods can help assess the consistency and
quality of the data. Checks can be made on some analytes when the same aliquot of sample
is analyzed by two comparable analyses, or when two different methods were used to prepare
the sample before analysis. The comparisons are limited because sampling effects caused by
sample heterogeneity cannot be separated from differences in the methods. The calculation
of mass and charge balances, along with comparisons of the ICP phosphorous and sulfur
results with the IC phosphate and sulfate results, respectively. Only the solid portion of the
waste was considered in these comparisons because it comprises 93 percent of the total
waste.

5.1.3.1 Comparison of Results from Different Analytical Methods. The following data
consistency checks compare the results from two different analytical methods. A close
comparison strengthens the credibility of both results, whereas a poor comparison brings the
reliability of the data into question. All analytical mean results were taken from Table 4-2.
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The analytical phosphorous mean by ICP was 1,400 gg/g, which represents total
phosphorous. This amount of phosphorous converts to 4,290 pg/g of phosphate. The IC
phosphate result was 3,680 gg/g (ratio of 1.17). The ICP sulfur value of 1,960 stg/g, which
represents total sulfur, is equivalent to 5,880 Ag/g of sulfate. The IC result for sulfate was
7,250 gg/g (ratio of 0.811). The sulfur results are contradictory to expected behavior.
Because ICP measures total sulfur, its result is usually larger than or equal to the IC value,
which is a measurement of the soluble sulfate. A possible explanation for the unexpected
results is that some metal sulfates are insoluble in acid and more soluble in basic media. It is
possible that the water leach performed prior to the IC analysis dissolved more of the sulfate
than the acid digestion done before the ICP analysis.

5.1.3.2 Mass and Charge Balances. The principle objective in performing mass and
charge balances is to determine if the measurements were consistent. In calculating the
balances, only analytes listed in Table 4-2 detected at a concentration of 1,500 xg/g or
greater were considered.

Except sodium, all cations listed in Table 5-1 were assumed to be in their most common
hydroxide or oxide form, and the concentrations of the assumed species were calculated
stoichiometrically. Because precipitates are neutral species, all positive charge was attributed
to sodium. The anionic analytes listed in Table 5-2 were assumed to be present as sodium
salts and were expected to balance the positive charge. Phosphorous and sulfur are assumed
to be present as soluble phosphate and sulfate ions. The concentrations of cationic species in
Table 5-1, the anionic species in Table 5-2, and the percent water were ultimately used to
calculate the mass balance. The uncertainty estimates (RSDs) associated with each analyte
are also given in the tables. The uncertainty estimates for the cation and anion totals, as well
as the overall uncertainty given in Table 5-3, were computed by a statistical technique known
as the propagation of errors (Nuclear Regulatory Commission 1988).

The mass balance was calculated from the formula below. The factor 0.0001 is the
conversion factor from jig/g to weight percent, AlO(OHl) is the assumed species. There was
no endotherm reported in the DSC analysis at ca. 330 *C (626 *F). Additionally, there is a
difference between the measured values for Al concentration between the two preparation
techniques. The AlO(OH) form is consistent with both of these observations.

Mass balance = percent Water + 0.0001 x {Total Analyte Concentration}
= percent Water + 0.0001 x {AlO(OH) + Cr(OH)3 + MnO(OH) +
U0 3 + Na+ + Cl- + NO3 + NO; + CO3

2 - + C204
2 - + C2H 302 +

P0 4
3- + SO4

2 }.
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The total analyte concentrations calculated from the above equation is 605,000 ptg/g (wet
weight). The mean weight percent water obtained from thermogravimetric analysis reported
in Table 4-2 is 40.2 percent, or 402,000 pg/g. The mass balance resulting from adding the
percent water to the total analyte concentration is 101 percent (Table 5-3).

The following equations demonstrate the derivation of total cations and total anions, and the
charge balance is the ratio of these two values. To derive the results as shown in the
equations, all concentrations must first be converted to a pg/g basis.

Total cations (peq/g) =

Total anions (geq/g) =

[Na']/23.0 = 6,480 peq/g

[C1-]/35.5 + [C0 3
2-1/30.0 + [C 201/44.0

[N0 3-]/62.0 + [N0 2-]/46.0 + [P0 4
31/31.7

= 4,880 peq/g.

The charge balance obtained by dividing the sum of the positive charge
negative charge was 1.33.

Table 5-1. Cation Mass and Charge Data.'

+ [C2H1302]1/59.0 +
+ [So 4

21/48.0

by the sum of the

Cowcentatou Concentration ot RSJD
(wet weight) Asue Assumed Species (Men) Chnrge

Anaye __ g__g _ Speties gtg/g% e/

Aluminum 80,5002 AIO(OH) 179,000 14.7 0

Chromium 7,250 Cr(OH)3  14,400 20.5 0

Manganese 1,540 MnO(OH) 2,460 17.8 0

Uranium 4,680 U0 3 5,620 23.9 0

Sodium 149,000 Na' 149,000 4.8 6,480

Total 350,000 7.8 6,480

Note:
The results are from ICP samples prepared by acid digestion.

2This result is from ICP samples prepared by fusion.
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Table 5-2. Anion Mass and Charge Data.

Cencentration Concentration of 14SD
(wet weight) Assward Aumed Species (Mean).Charge

Aayepg/g Species pg/g %6 seq/g
Chloride 3,460 CL- 3,460 9.5 97

Nitrate 162,000 NO3- 162,000 25.1 2,610

Nitrite 49,200 NO2- 49,200 8.4 1,070

Oxalate 5,700 C204
2  5,700 44.7 130

Phosphate 3,680 P0 4
3- 3,680 56.3 116

Sulfate 7,250 SO4
2  7,250 46.1 151

TIC* 3,760' C03
2  18,800 58.3 627

TOC** 1,990' C2H302- 4,890 57.3 83

Total 255,000 16.7 4,880

Note:
1Results are from core composite data.

Table 5-3. Mass Balance Totals.

ConcentratlwsRSuMen
T. ........pg/g.

Total from Table 5-1 3, . 7.8

Total from Table 5-2 255,000 16.7

Water % 402,000 3.5

Grand Total 1,010,000 5.2

In summary, the above calculations yield reasonable (close to 1.00 for charge balance and
100 percent for mass balance) mass and charge balance values, indicating that the analytical
results are generally consistent.

5.1.3.3 Gross Beta and Sum of the Beta Emitters. Limited comparison was made
between the gross beta activities with the sum of the individual beta emitters. Selected
composite data was available to perform this comparison. Because of the sampling and
analytical direction, total alpha, 2391240p'g (and other alpha emitters), and total beta
measurements were not gathered on each sample. However, some composite results are
available. For selected comparisons on the composite level results, see Table 5-4.
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The activities of the individual beta emitters were summed as follows:

Sum of beta emitters = (2 * 'Sr) + "Cs

Because 'Sr is in equilibrium with its daughter product "Y, the radiochemically measured
value for 'Sr alone must be multiplied by 2 to obtain numbers comparable with total beta.
The slight amount of 'Co detected was considered negligible in this calculation.

Table 5-4. Comparison of Gross Beta Measurements and Individual Beta Emitters.

C£re Cs "r Sum of Beta Gross Beta R .

Composite c=ncntration concentratio Emitters concentration .
___ _ (JLCI/g) (ptfl/g) (pCi/g) (stCi/g)

138 118 302 722 689 4.7

142 150 203 556 516 7.5

5.2 COMPARISON OF HISTORICAL WITH ANALYTICAL RESULTS

Prior to the 1996 sampling event, the most recent sampling of tank 241-5-101 occurred in
D~ecember 1991. No specific information regarding sample type, sample depth, or number of
samples was given. The sample was described as being clear yellow in color did not match
the descriptions of the drainable liquid in the 1996 samples, which were given as green and
opaque. A comparison between this sampling event and the drainable liquid results from the
current sampling event appears in Table 5-5. Only four analytes could be compared.
Aluminum, nitrate, and nitrite results compared well between the two events, while fluoride
compared poorly. Due to the differences in physical appearance, this comparison should be
used with caution. The results from several pre-1991 sampling events are reported in
Appendix C for informational purposes only.

Table 5-5. Comparison of Data from the 1991 and 1996 Sampling Events.' 2

Analytica Res9 Analytical Result

__Ana__ yt____p__/mL pg/miL

Aluminum 15,600 24,500

Fluoride 6,640 <C 106

Nitrate 1.97E+05 1.81E+05

Nitrite 96,600 94,000

Note:
'WHC (1991)
2Fritts (1996)
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5.3 TANK WASTE PROFILE

According to the estimate of Hanlon (1996), the 413 cm (163 in.) of waste in tank 241-S-101
was expected to consist of 45 kL (12 kgal) of supernatant overriding 647 kL (171 kgal) of
saltcake and 924 kL (244 kgal) of sludge. The saltcake and sludge layers include 318 kL
(84 kgal) of drainable interstitial liquid. This estimate differed from the TLM estimate
(Figure 2-3), which divided the waste into 314 kL (83 kgal) of saltslurry, 799 kL (211 kgal)
of saltcake, and 458 kL (121 kgal) of sludge.

The visual descriptions of the samples indicated that the segments were similar in texture and
color. The predominate colors of the segments were black, gray, and brown, while the
texture of the segments varied from wet sludge to damp sludge. The waste descriptions
between cores were generally consistent, although drainable liquid was only found in the first
three segments of core 138. The photographic montage of the waste surface showed the
waste in the center of the tank to be a dark brown sludge, while the surface around the
perimeter of the tank resembled saltcake. Based on the predictions by Hanlon (1996) and the
TLM, and the physical descriptions of the segments, the tank waste appears to be somewhat
heterogeneous.

5.3.1 Analysis of Variance Results

Random effects statistical ANOVA (analysis of variance) models were fit to concentration
data from the core/segment samples. The results from these models can be used, on an
analyte by analyte basis, to judge the vertical and horizontal variability in mean analyte
concentration. Statistical results from these models are univariate results. Multivariate
statistical results are outlined in the next section.

Two types of nested random effects ANOVA models were used. One random effects model
was fit to core composite data; another was fit to core/segment data. The latter random
effects model was fit to three subsets of the data: saltcake data and sludge data, and
combined saltcake and sludge data. The ANOVA models were fit to analyte concentration
data, provided, at least 50 percent the measurements were above the detection limits. For
these analytes, the detection limit was used as the measured concentration. Consequently,
the summary statistics for these analytes are biased. The magnitude of the bias cannot be
estimated.

For each analyte, estimates of mean concentrations and RSDs of the mean were obtained
using restricted maximum likelihood (REML) methods. Appendix A contains the details and
the results from the ANOVA. In addition to estimates of the mean and RSDs of the mean,
Appendix A contains estimates of the standard deviation of the mean, the upper limit to the
one-sided 95 percent confidence intervals on the mean, estimates of the variance components
used to measure horizontal and vertical variability and the p-values associated with the
F-tests.
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The p-values, associated with the F-tests from the ANOVA, are compared to a standard
significance level (a = 0.05). If it is less than 0.05, the analyte means are significantly
different from each other. If a p-value is greater than 0.05, the analyte means are not
significantly different from each other. The p-value is used to determine the significance of
horizontal and vertical variability within the waste. The results are on an analyte by analyte
basis.

The results from the ANOVA were mixed. There were 85 analytes in the sampled solids
data. There were significant differences in the mean concentrations between core samples
for 1 (1 percent) of the analytes and significant differences in mean concentrations between
segments for 22 (26 percent) of the analytes. There were significant differences in the mean
concentrations between subsegments for 28 (33 percent) of the analytes. This suggests that
for the solids, there is vertical variability within the waste, but little evidence of horizontal
variability.

For the core composite data (84 analytes), there were significant differences in the mean
concentrations between core samples for 18 (21 percent) of the analytes. That is, based on
core composite data, there is horizontal variability within the waste.

For the liquid data (43 analytes), there were significant differences in the mean
concentrations between segments for 10 (23 percent) of the analytes. That is, based on core
composite data, there is vertical variability within the waste.

The general conclusion from the ANOVA models is that there is vertical variability within
the waste. There is marginal evidence for horizontal variability, which can be attributed by
simple filling and cascading modelling.

5.4 COMPARISON OF TRANSFER HISTORY WITH ANALYTICAL RESULTS

The HTCE prediction for the contents of tank 241-S-101 are shown in Table 5-6 along with
the analytical results from the solid portion of the 1996 core sampling event. Because the
HTCE has not been validated, the comparison is for information purposes only. These
results should be used with caution.

Comparing the HTCE with the analytical values gives varied results. Some analytes are
reasonably close in their estimates, while others are very different. Specifically, 12 of 18
comparisons were approximately the same order of magnitude.
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Table 5-6. Comparison of Historical Estimates with the 1996 Analytical
Results for Tank 241-S-101.2 (1 Sheet)

m99 Analytical
Analyte HTCE Estimate Resuxt

METALS pg/g ___ g/g___

Aluminum 47,300 80,500

Calcium 2,290 329'

Chromium 9,130 7,250

Iron 8,860 1,360

Manganese 61.9 1,540

Potassium 797 926'

Sodium 1.21E+05 1.49E+05

Uranium 4,710 4,6803

ANIONS jig/g psg/g
Chloride 2,840 3,460

Nitrate 1.38E+05 1.62E+05

Nitrite 58,300 49,200

Phosphate 2,390 3,680

Sulfate 7,420 7,250

Oxalate 0.709 5,700

Acetate 124 4,8904

Carbonate 10,300 18,8005

PHYSICAL PROPERTIES
Bulk Density 1.49 g/mL 1.65 g/mL

Water 145.8 % 140.2 %

Notes:
'Agnew et al. (1996a)
2Fritts (1996)
'The results are from samples prepared by acid digestion, while all other metal
results are from the fusion digestion data.
4Calculated from the core composite results for TOC.
'Calculated from the core composite results for TIC.
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5.5 EVALUATION OF PROGRAM REQUIREMENTS

The March and April 1996 core sampling event was governed by two DQOs. The safety
screening DQO (Dukelow et al. 1995) is used to assess the safety of the tank waste and to
evaluate the tank for placement on a Watch List or to verify current Watch List status. The
historical DQO (Simpson and McCain 1995) attempts to acquire information through
selective tank sampling to quantify the errors associated with the historical model predictions
for the waste composition. A discussion of the specific requirements of these DQOs and a
comparison of the analytical results to defined concentration limits is presented in this
section. Section 5.5.1 details the safety evaluations required by the safety screening DQO,
while Section 5.5.2 presents the historical model evaluation.5.5. 1 Safety Evaluation

5.5.1 Safety Evaluation

Data criteria identified in the safety screening DQO are used to identify any unknown safety
issues and to evaluate the tank for placement on or removal from a Watch List. Of the five
primary analyses required by the DQO, three have decision criteria thresholds which, if
exceeded, could warrant further investigation to ensure tank safety. These three analyses
include DSC to evaluate fuel content energetics, a determination of total alpha activity to
evaluate the criticality potential, and a measurement of the flammability of the tank
headspace gases. In addition, the historical DQO required core composite samples to be
analyzed for TOC. Table 5-7 lists the applicable safety issues, decision variables and
thresholds, and the mean analytical results from the 1996 sampling event.

Table 5-7. Decision Variables and Criteria for the Safety Screening and Historical Data
Quality Objectives. (2 sheets)

Primary Deeisbin Decidsio Criteria
Jsue. Variable Trsod Mean.Asnaytical Result

Ferrocyanide/ Total fuel -480 J/g' No samples exceeded
Organics content/energetics limit; highest upper limit

to a one-sided 95 percent
confidence interval on
the mean = -226 J/g 1

Organic Total organic carbon 30,000 gg/g' No samples exceeded
limit; highest upper limit
to a one-sided 95 percent
confidence interval on
the mean =
5,720 pg C/g' 2
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Table 5-7. Decision Variables and Criteria for the Safety Screening and Historical Data
Quality Objectives. (2 sheets)

PrImary Decision Dedsion Criteria M
sseVariable Threshold MenAnalytIeal Result

Criticality Total alpha activity Solids: No samples exceeded
34.2 pCi/g limit; highest upper limit
Liquids: to a one-sided
61.5 pCi/mL confidence interval on

the mean for the solids
was 2.00 gCi/g.
The mean liquid result
was < 0.00810 pCi/mL

Flammability Flammable gas 25 % of the LFL 7 % of the LFL3

Note:
'Value is reported on a dry weight basis.
2Result is from the core composite data.
3Highest recorded value.

The safety screening DQO has established a decision threshold of -480 J/g (dry weight basis)
for the DSC analyses; for comparison to this limit, all analytical results were first converted
to a dry weight basis. All exothermic results were below the decision threshold, with the
highest upper limit to a one-sided 95 percent confidence interval on the mean being -226 J/g.

The potential for criticality can be assessed from the total alpha activity data. The safety
screening decision threshold is 1 g/L, which converts to 34.2 pCi/g for the solids using the
highest density of 1.80 g/mL, or 61.5 Ci/mL for the liquids. The calculated overall mean
for the solids portion of the tank was 0.358 gCi/g, while the overall mean for the liquid
portion was < 0.00810 MCi/mL. All results were below the decision threshold, for the
solids with the highest upper limit to a one-sided 95 percent confidence interval on the mean
being 2.00 pCi/g.

The TOC content of the tank was measured, through the analysis of core composites, as
required by the historical DQO. All TOC results were well below the decision threshold of
30,000 Mg C/g (dry weight basis) as outlined in the SAP (Kruger 1996). The overall mean
TOC result for the core composites was 3,390 Mg C/g, while the highest 95 percent
confidence interval upper limit was 5,720 pg C/g.

The flammability of the gas in the tank headspace is an additional safety screening DQO
consideration. The notification limit for flammable gas concentration is 25 percent of the
LFL. The highest combustible gas meter reading was 7 percent of the LFL. Additional
measurements were taken for ammonia (600 ppm), oxygen (20.8 percent), and total organic
vapor (31 ppm).
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Another factor in assessing tank safety is the heat generation and temperature of the waste.
Heat is generated in the tanks from radioactive decay. The total tank heat load estimate from
radionuclide data was 5,970 W (20,400 Btu/hr) and was calculated as shown in Table 5-8.
The HTCE prediction was 5,010 W (17,100 Btu/hr) (Agnew et al. 1996a), while an estimate
based on the tank headspace temperature was 4,020 W (13,700 Btu/hr) (Kummerer 1994).
All of the estimates are well below the 11,700-W (40,000-Btu/hr) operating specification
limit for single-shell tanks (Bergmann 1991). Because an upper temperature limit has been
exhibited (Section 2.4.3), it may be concluded that any heat generated from radioactive
sources throughout the year is dissipated.

Table 5-8. Tank 241-S-101 Projected Heat Load.

.Radion lide pC/g Ci Watts
Cs 131' 3.40E+05 1,600

89/90Sr 252' 6.53E+05 4,370

Total 9.93E+05 5,970

Note:
'Mean is from core composite results.

5.5.2 Historical Model Evaluation

The primary objective of the historical DQO (Simpson and McCain 1995) is to acquire
information through selective tank sampling to quantify the errors associated with predicting
tank waste composition based on waste transaction history and waste type compositions. The
historical DQO identifies tank 241-S-101 as spatially complex in nature. Therefore, because
a specific waste type could not be evaluated through segment comparisons, core composites
were used to evaluate the HTCE predictions. Core composites are compared to the HTCE
predictions in Table 5-9. If the analytical results are 10 percent of the HTCE levels (ratio
of 0.1 or more), the HTCE predictions are considered acceptable (Simpson and McCain
1995). All of the required comparisons were above the required ratio of 0.1, indicating that,
at this level of evaluation, the HTCE predictions are valid. Interesting to note is the oxalate
ratio. It has been observed that acetate, EDTA, HEDTA, and citrate contribute to the
energetics of the waste. Oxalate has been proposed as a decomposition product from aging
of some of the organic forms in the waste.
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Table 5-9. Comparison of Historical Tank Content Estimates with Mean Core
Composite Results from Tank 241-S-101. 2

Mea Cure
Amalyte Compoite Reul TCE.Esttmate

METALS pg/g pg/g Rat_____

Aluminum 88,900 47,300 1.88

Calcium 4353 2,290 0.190

Chromium 5,230 9,130 0.573

Iron 1,200 8,860 0.135

Manganese 1,700 61.9 27.5

Nickel 3,350 665 5.04

Potassium 8803 797 1.10

Silicon 2,350 1,220 1.93

Sodium 1.91E+05 1.21E+05 1.58

Uranium 5,1903 4,710 1.10

ANIONS pg/g pg/g Ratio
Chloride 3,260 2,840 1.15

Nitrate 1.35E+05 1.38E+05 0.978

Nitrite 45,000 58,300 0.772

Phosphate 4,020 2,390 1.68

Sulfate 6,270 7,420 0.845

Oxalate 3,940 0.709 5,560

Acetate 4,8904 124 39.4

Carbonate 18,800' 10,300 1.83

PHYSICAL PROPER TIES Mean CoreRai
_ C .mpsite Result.HTCE Est..at.

Bulk Density 1.65 g/mL 1.49 g/mL

Water 38.4 % 45.8 % 0.838

Notes:
'Agnew et al. (1996a)
2Fritts (1996)
3Results are from samples prepared by acid digestion, while the remaining metals were prepared
by the fusion method.
4Calculated from TOC.
'Calculated from TIC.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The waste in tank 241-S-101 was core sampled in March/April 1996 in accordance with Tank
Safety Screening Data Quality Objective (Dukelow et al. 1995), Historical Model Evaluation
Data Requirements (Simpson and McCain 1995), and Strategy for Sampling Hanford Site
Tank Wastes for Development of Disposal Technology (Kupfer et al. 1995). This sampling
effort involved taking push-mode core samples of the tank waste from three different risers.
The sampling and analyses were performed in accordance with Tank 241-S-101 Push Mode
Core Sampling and Analysis Plan (Kruger 1996). All analyses on core 138 and core 142
were performed at the Westinghouse Hanford Company 222-S Laboratory. Samples from
core 137 were composited and a subsample sent to the Pretreatment Program to fulfill the
SAP requirements.

Comparisons were made between the analytical results and the decision thresholds given in
the DQOs. The safety screening DQO has established a decision threshold on exotherms of
-480 J/g (dry weight basis) for the DSC analyses; for comparison to this limit, all analytical
results were first converted to a dry weight basis. All exothermic results were below the
decision threshold, with the highest upper limit to a one-sided 95 percent confidence interval
on the mean being -226 J/g. All of the TOC results were below the decision limit of
30,000 jpg C/g (dry weight basis). The overall mean TOC result for the core composites was
3,390 pg C/g, while the highest upper limit to a one-sided 95 percent confidence interval on
the mean was 5,720 pg C/g. The overall solids mean for total alpha activity was
0.358 pACi/g, while the overall liquid mean was < 0.00810 pCi/mL. All results were below
the decision threshold (34.2 pCi/g for the solids and 61.5 pCi/mL for the liquids), with the
highest upper limit to a one-sided 95 percent confidence interval on the mean for the solids
being 2.00 pCi/g. Finally, the highest flammable gas reading in the tank headspace was
7 percent of the LFL.

The total tank heat load estimate from radionuclide data was 5,970 W (20,400 Btu/hr). The
HTCE prediction was 5,010 W (17,100 Btu/hr) (Agnew et al. 1996a), while an estimate
based on the tank headspace temperature was 4,020 W (13,700 Btu/hr) (Kummerer 1994).
All estimates are very similar and comparable, and well below the 11,700 W (40,000 Btu/hr)
operating specification limit for single-shell tanks (Bergmann 1991). Because the tank
exhibits an upper temperature limit, it may be concluded that any heat generated from
radioactive sources throughout the year is dissipated.

Finally, several conclusions were drawn from the analytical results. Based on the decision
criteria of the safety screening DQO, this tank may be categorized as "safe." The waste in
tank 241-S-101 may continue to be safely stored in the tank without special action. There
were no unexpected findings that could affect the ability to retrieve and dispose of the waste
safely. In addition, no further characterization efforts are needed at this time.
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A.0 ANALYTICAL RESULTS FROM 1996 CORE SAMPLING
AND 1995 GRAB SAMPLING

A.1 INTRODUCTION

Appendix A reports the chemical, radiochemical and physical characteristics of
tank 241-S-101 in table form and in terms of the specific concentrations of metals, ions,
radionuclides, and physical properties.

Each data table lists the following: laboratory sample identification, sample origin
(core/segment/subsegment), an original and duplicate result for each sample, a sample mean,
an overall mean for the tank, an RSD (mean), and a projected tank inventory for the
particular analyte using the weighted mean and the appropriate conversion factors. Projected
tank inventory is not applicable to the percent water, DSC, or density data. The data are
listed in standard notation for values greater than 0.001 and less than 100,000. Values
outside these limits are listed in scientific notation.

The tables are numbered A-1 through A-58. A description of the units and symbols used in
the analyte tables and the references used in compiling the analytical data (Fritts 1996) are
found in the List of Terms and Section 7.0, respectively. For a description of the sampling
event and information on sampling rationale and locations, see Section 3.0.

A.2 ANALYTE TABLE DESCRIPTION

The "Sample Number" column lists the laboratory sample for which the analyte was
measured.

The "Core:Segment" column specifies the core and segment from which each sample was
derived.

The "Subsegment" column specifies the segment portion (subsegment) from which the sample
was taken. This can be the entire segment (whole), the drainable liquid portion (DL), upper
or lower half segment portions, or quarter segment portions (A refers to top quarter, B refers
to second quarter).

The "Result" and "Duplicate" columns are self-explanatory. The "Sample Mean" column
lists the average of the result and duplicate values. If the result and duplicate values were
both detected, or one of the two values is detected and the other non-detected, then the mean
is expressed as a detected value. If the result and duplicate values were both nondetected,
then the mean is expressed as a nondetected. The result and duplicate values, as well as the
result/duplicate means, are reported in the tables exactly as found in the original laboratory
data package. The means may appear to have been rounded up in some cases and rounded
down in others. This is because the analytical results given in the tables may have fewer
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significant figures than originally reported, not because the means were incorrectly
calculated.

The overall (or analyte concentration) means for the waste in tank 241-S-101 were calculated
as follows:

The individual sample result and duplicate pairs were first averaged to obtain a sample mean.
Sample means from the same segment were then averaged to obtain a segment mean, the
segment means within a given core were averaged to obtain a core mean, and finally the core
means were averaged to obtain the overall mean. As a note, not all of these steps were
necessary for each analyte or for each subsegment, but the procedure to be followed is the
same. All values, including those below the detection level (indicated by the less-than
symbol, " < "), were utilized in calculating the overall means. If 50 percent or more of all
the individual sample and duplicate results were detected, then the overall mean was
expressed as a detected value. If less than 50 percent of all the individual results were
detected, then the overall mean was expressed as a nondetected value. When nondetected
values are used as qualitative results the mean concentration and inventory estimates are
biased. The magnitude of the bias cannot be determined, but the bias is to more conservative
concentration estimates.

The RSD (mean) was computed for applicable analytes using standard ANOVA statistical
techniques. Relative standard deviations (of the mean) were calculated for all analytes with
"detected" means, including those analytes which contained some nondetected results. Using
nondetected results in the mean calculations also required their use in the RSD (mean)
calculations. Whereas the use of nondetected results in mean calculations produces a known
high bias, using these values in statistical calculations creates an unknown bias. Thus, the
RSD (mean) estimates and the ANOVA values in which nondetected results were used should
be interpreted with caution.

The "Projected Inventory" is the product of the overall analyte concentration mean, the
volume of tank waste (1,571 kL for the solids and 45 kL for the liquids), the density, where
applicable (1.65 mL for the solids), and the appropriate conversion factors.

The four quality control parameters assessed on the tank 241-S-101 samples were standard
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks. These were
summarized in Section 5.1.2. More specific information is provided in the following
appendix tables. Sample and duplicate pairs in which any of the QC parameters were outside
their specified limits are superscripted in the "Sample Mean" column as follows:

QC:a - indicates that the standard recovery was below the QC range.
QC:b - indicates that the standard recovery was above the QC range.
QC:c - indicates that the spike recovery was below the QC range.
QC:d -- indicates that the spike recovery was above the QC range.
QC:e -- indicates that the RPD was greater than the QC limit range.
QC:f - indicates blank contamination.
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Table A-1. Tank 241-S-101 Analytical Results: Aluminum. (4 sheets)

Sswle Care: Sub- Sample Overall RSD Prjetad
Number Segnt JSegweut Resu__t Duplicate Mean- Mean (Mean) I nvetr

Solids: tusitnmdigest yg/g pg/g pg/g yg/g % kg_
S96T001903 138: 2R1 Lower % 19,600 23,500 21,550

S96T002040 138: 3AR Whole 29,900 30,300 30,100

S96T001891 138: 5 Upper % 96,400 92,900 94,650

S96T001902 Lower 1.060E+05 1.080E+05 1.070E+05

S96T002045 138: 6 Upper 97,100 94,900 96,000

S96T002047 Lower 85,100 1.060E+05 95 ,550 Qc:e

S96T002193 138: 7 Upper 1.070E+05 1.090E+05 1.080E+05

S96T002202 Lower 1.190E+05 1.180E+05 1.185E+05

S96T002046 138: 8 Upper 1.210E+05 1.210E+05 1.210E+05

S96T002048 Lower 1.280E+05 1.300E+05 1.290E+05

S96T002194 138: 9 Upper 1.330E+05 1.330E+05 1.330E+05

S96T002199 Lower 1.200E+05 1.160E+05 1.180E+05

S96T002090 142: 1 Upper 20,500 20,300 20,400

S96T002310 142: 2 Upper 20,500 20,100 20,300

S96T002316 Lower 24,000 23,600 23,800

S96T002311 142: 3 Upper 22,900 22,800 22,850

S96T002319 Lower 24,100 23,900 24,000

S96T002092 142: 4 Upper 30,100 23,900 27 ,000 Ce

S96T002105 Lower 74,200 65,600 69,900

S96T002093

S96T002106

142: 5 Upper %/ 1.110E+05

Lower j1.230E+05
1.050E+05

1.OOOE+05

1.080E+05

1.115E+05

80,500 14.7 2.09E + 05

C/b



Table A-1. Tank 241-S-101 Analytical Results: Aluminum. (4 sheets)

SamlejCore: Seb- Sample Overall RSD1 Projected
Number __g__nI Segjuenu . es....... iate Men Mea. (Mean) ..tory

S..d fus....est. ../ .. ..p.......g/g / %

S96T002094 142: 6 Upper A 1.050E+05 1.020E+05 1.035E+05 Cont. Cont. Cont.

S96T002091 Lower % 1.020E+05 1.130E+05 1.075E+05

S96T002095 142: 7 Upper % 1.100E+05 1.130E+05 1.115E+05

S96T002107 Lower 1.280E+05 1.300E+05 1.290E+05

S96T002096 142: 8 Upper %A 1.470E+05 1.450E+05 1.460E+05

S96T002108 Lower 1.250E+05 1.350E+05 1.300E+05
Solids: acd dis sg/ _g/g _g/ _ g/g % kg

S96T001905 138: 2R1 Lower 17,200 17,500 17,350 21,000 6.9 54,400

S96T001892 138: 5 Upper 20,600 21,800 21,200

S96T001904 Lower 15,900 17,500 16,700

S96T002049 138: 6 Upper 20,600 17,200 18,900

S96T002050 Lower 16,800 15,200 16,000

S96T002195 138: 7 Upper 21,100 16,300 18,700cc:e

S96T002203 Lower 18,100 24,100 21,100cc:e

S96T002051 138: 8 Upper 20,700 23,400 22,050

S96T002052 Lower 25,000 23,600 24,300

S96T002196 138: 9 Upper 39,300 25,800 32,550Q

S96T002200 Lower 16,800 16,500 16,650

S96T002097 142: 1 Upper 16,800 16,700 16,750

S96T002312 142: 2 Upper 17,500 15,200 16,350

S96T002317 Lower 17,700 17,500 17,600
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Table A-1. Tank 241-S-101 Analytical Results: Aluminum. (4 sheets)

Sample Coe u-Sample Overall RISP Projeeted
Nunber kemn emn esult. Duphicate Mean Mean (Mean) Invntory

&oids: acdd ditest g/g f gg/ g /g ___/g % kg___ _

S96T002313 142: 3 Upper /2 15,500 19,300 17 ,4Q0 QCe~ Cant. Cant. Cant.

S96T002320 Lower % 18,900 18,900 18,900

S96T002109 142: 4 Upper 17,800 17,700 17,750

S96T002110 Lower 21,000 21,500 21,250

S96T002111 142: 5 Upper 17,600 19,700 18,650

S96T002112 Lower 15,100 18,600 16,850

S96T002113 142: 6 Upper 17,000 19,700 18,350

S96T002098 Lower % 25,500 78,500 5,0c~

S96T002114 142. 7 Upper % 14,200 21,300 1,5c~

S96T002115Lower 28,100 22,400 25,250**

S96T002116 142: 8 Upper 32,100 27,600 29,850

S96T002117 Lower 22,800 28,300 2,5c~

Solid com.os.te: .hsI d t... /... g/..../g . g/g %..kg

S96T002723 138 IN/A 1.070E+05 1.050E+05 1.060E+I05 88,900 19.3 2.30E+05
S9T071 142 IN/A 69,600 73,800 71,700

Solid compos.te: acd d- st.../... . /..g............ kg

S96T002724 138 IN/A 22,600 21,200 21,900 23,900 8.3 62,000
S96T002733 142 [N/A 28,400 23,300 25,850
Solid composftes: W id dution....g/......pg/g... g/g pg/g % kg ._......

S96T002726 138 N/A 12,900 11,700 12,300 11,800 8.7 30,600

S96T002736 142 jN/A 13,600 8,940 11,270%"
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Table A-1. Tank 241-S-101 Analytical Results: Aluminum. (4 sheets)

Sample Coe u-Sample O ra RSD Frsjeeted
Niimber Segmcnt Sqgmet Result Duplicate Men Mean...(Mean) Inventory

Drainbe liquids pg/mL, pg/aL pg/mL pg/mL k
S96T001886 138: iR DL 25,000 25,000 25,000 24,500 2.9 1,100

S96T001909 138: 2R1 DL 25,300 25,600 25,450
S96T002043 138: 3R DL 23,300 22,900 23,100 ___________

00



Table A-2. Tank 241-S-101 Analytical Results: Antimony. (4 sheets)
............ ......... ...... ...-k, M -- xX.-x X.;............................ .. ... ....... .............. .... .MM .. O R ......... ................................. M O N-l ow .. --- ----- ..... ................. ..... ..... ...... -.. . ..... .. .......... --............. .. ...... .-X X X,4:xx.... .... ... ..........o ,o=o . . X . -.1 1 .........

S96T001903 138: 2R1 Lower %/ < 1,180 < 1,120 < 1,150

S96T002040 138: 3AR Whole < 1,220 < 1,140 < 1,180

S96T001891 138: 5 Upper %1 < 1,260 < 1,270 < 1,265

S96T001902 Lower < 1,090 < 1,060 < 1,075

S96T002045 138: 6 Upper < 1,150 < 1,130 < 1,140

S96TOO2047 Lower % < 1,240 < 1,140 < 1,190

S96T002193 138: 7 Upper % < 1,250 < 1,270 < 1,260

S96T002202 Lower % < 1,200 < 1,200 < 1,200

S96T002046 138: 8 Upper < 1,230 < 1,250 < 1,240

S96T002048 Lower < 1,130 < 1,220 < 1,175

S96T002194 138: 9 Upper < 1,160 < 1,230 < 1,195

S96T002199 Lower < 1,280 < 1,250 < 1,265

S96T002090 142: 1 Upper < 1,230 < 1,230 < 1,230

S96T002310 142: 2 Upper < 1,130 < 1,110 < 1,120

S96T002316 Lower < 1,220 < 1,220 < 1,220

S96T002311 142: 3 Upper < 1,210 < 1,230 < 1,220

S96T002319 Lower < 1,170 < 1,140 < 1,155

S96T002092

S96T002105

142: 4 Upper %

Lower %

< 1,210

< 1,200

< 1,200

* 1,240

< 1,205

* 1,220

< 1,200 N/A < 3,110

V

0

C'
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Table A-2. Tank 241-S-101 Analytical Results: Antimony. (4 sheets)

Saph e Core: Suab- Bamphe Overall RSD Prnjected
Number JSegment Segment Resu__t Dupicat. Mean Mean (Meau) wnentory

Solids: fusioni digest _____ pg/g ig/i pg/g jg/g %k
S96T002093 142: 5 Upper < 1,160 < 1,120 < 1,140 Cont. Cont. Cont.

S96T002106 Lower < 1,230 < 1,120 < 1,175

S96T002094 142: 6 Upper < 1,240 < 1,220 < 1,230

S96T002091 Lower < 1,240 < 1,230 < 1,235

S96T002095 142: 7 Upper < 1,190 < 1,200 < 1,195

S96T002107 Lower < 1,290 < 1,300 < 1,295

S96T002096 142: 8 Upper < 1,190 < 1,190 < 1,190

S96T002108 Lower 1,370 < 1,200 < 1,285

4pMs:ai lgs pg/g pgg sgg g/g %4kg

S96T001905 138: 2R1 Lower % < 22.9 < 23.2 < 23.05 < 23.2 N/A < 60.1

S96T001892 138: 5 Upper < 22.9 < 24.2 < 23.55

S96T001904 Lower < 21.5 < 23.5 < 22.5

S96T002049 138: 6 Upper % < 22.6 < 23.4 < 23

S96T002050 Lower < 22.3 < 24.5 < 23.4

S96T002195 138: 7 Upper < 26.4 < 27 < 26.7

S96T002203 Lower < 23.5 < 24.5 < 24

S96T002051 138: 8 Upper < 22.2 < 22.8 < 22.5

596T002052 Lower < 22.8 C 23.5 < 23.15

S96T002196 138: 9 Upper < 22.1 < 21.8 < 21.95

S96T002200 Lower < 22.1 < 23.9 < 23

S96T002097 142: 1 Upper < 21.4 C 21.4 < 21.4

CD



Table A-2. Tank 241-S-101 Analytical Results: Antimony. (4 sheets)

S Core: Sub- amOval RD reted
Nwumber Sesent Sege.t Rsa..... Mean.. (ean) Inve ry

Solds:cdlgest g/g pg/g.......pg/g.....p.g kg
S96T002312 142: 2 Upper % < 24.6 < 22.1 < 23.35 Cont. Cont. Cont.

S96T002317 Lower < 22.4 < 23.4 < 22.9
S96T002313 142: 3 Upper < 24.6 < 24.3 < 24.45

S96T002320 Lower % < 25 < 24.1 < 24.55
S96T002109 142: 4 Upper < 24.1 < 24.5 < 24.3

S96T002110 Lower < 23.6 < 23.2 < 23.4

S96T002111 142: 5 Upper < 21.2 < 23.1 < 22.15
S96T002112 Lower < 21.4 < 22.9 < 22.15
S96T002113 142: 6 Upper < 23.4 < 26.9 < 25.15
S96T002098 Lower % < 23.6 < 24.5 < 24.05

S96T002114 142: 7 Upper < 23.8 < 24.1 < 23.95
S96T002115 Lower < 22 < 21.5 < 21.75
S96T002116 142: 8 Upper < 22.2 < 21.6 < 21.9

S96T002117 Lower < 22.5 < 22.2 < 22.35

Solids compo tes: sondigt 77 g I/ gg. ,g %
S96T002723 138 N/A < 1,260 < 1,300 < 1,280 < 1,260 N/A < 3,270
S96T002731 142 N/A < 1,220 < 1,260 < 1,240

Soids copwitcs: acid digest pg/p rg/g pgfg fgg % kg
S96T002724 138 N/A < 41.2 < 40.9 < 41.05 C 40.2 N/A < 104
S96T002733 142 N/A < 40.6 < 38.1 < 39.35



Table A-2. Tank 241-S-101 Analytical Results: Antimony. (4 sheets)

Sample Cor. Sub- Sample Overall RSD Pro..cted
Number Segmentjsegment Reut Dupbicate Mean Me (Mean) nventory

.css / d____ jg/g .g/g pg/g pg/g ..... %... . kg

S96T002726 138 IN/IA < 33.7 < 32.8 < 33.25 c 32.4 N/A < 84.0

19T076142 DL < 32.9 < 30.3 < 31.6

nrahzabte Uquids sg/___L stmL L~/n pg/mL__ pg/mL %:j2jj :. kg

S96T001886 138: 1R DL < 24.1 < 24.1 < 24.1 < 24.1 N/A < 1.08

S96T001909 138: 2R1 DL < 24.1 < 24.1 < 24.1

S96T002043 138: 3R DL < 24.1 < 24.1 < 24.1
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Table A-3. Tank 241-S-101 Analytical Results: Arsenic. (4 sheets)

Sapl Cre Sk amle Ovrall lRSD Propjected
Nu.er _egen _egen Result Duplicate M.n Men (Mean). .ent.ry

Solids: fuslonadigest __g/g s__ jg/g pg/g pg/g % kg__ __

S96T001903 138: 2R1 Lower / < 1,970 < 1,860 < 1,915

S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975

S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110

S96T001902 Lower / < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper < 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070

S96T002048 Lower % < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055

S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865

S96T002316 Lower < 2,040 < 2,030 < 2,035

S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower %/ < 1,950 < 1,910 < 1,930

S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010

S96T002105 Lower < 2,000 < 2,060 < 2,030

S96T002093

S96T002106

142: 5 Upper %

Lower %

< 1,940

< 2,040

C 1,870

C 1,870

C 1,905

C 1,955

< 2,000 N/A < 5,180

U,)

n

ON
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Table A-3. Tank 241-S-10t Analytical Results: Arsenic. (4 sheets)

Sample JCnr: Sub- Sample Overall RSD Projeced
Number JSegmcnt Sggment Resudt Dulct enMean (en netr

Solids: fion~ djgest _gg g/ _/g gg kg
S96T002094 142: 6 Upper A < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower % < 2,060 < 2,050 < 2,055

S96T002095 142: 7 Upper %A < 1,990 < 2,010 < 2,000

S96T002107 Lower 2 < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper % < 1,990 < 1,980 < 1,985

S96T002108 Lower < 2,040 < 2,000 < 2,020

Selids: acid dlgest .ggp/ g/ ggk
S96T001905 138: 2R1 Lower < 38.1 < 38.7 < 38.4 < 38.7 N/A < 100

S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower < 35.8 < 39.2 < 37.5

S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25

S96T002050 Lower < 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 < 44.9 < 44.45

S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper < 36.9 < 38 < 37.45

S96T002052 Lower < 37.9 < 39.1 < 38.5

S96T002196 138: 9 Upper < 36.9 < 36.4 < 36.65

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper % < 35.7 < 35.7 < 35.7

S96T002312 142: 2 Upper < 40.9 < 36.8 < 38.85

S96T002317 Lower < 37.3 < 39.1 < 38.2



Table A-3. Tank 241-S-101 Analytical Results: Arsenic. (4 sheets)

Sample Coe u-Sample Onerll RSD Prjcd
Nwnber _ent_ gmn Resuit. Thpica Mn Mea (Mka) inventory

olids: addlgest.........ggg gg/g pg/g pg/g %
S96T002313 142: 3 Upper % < 41 < 40.5 < 40.75 Cont. Cont. Cont.

596T002320 Lower % < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper / < 40.1 < 40.9 < 40.5

S96T002110 Lower < 39.3 < 38.6 < 38.95

S96T002111 142: 5 Upper % < 35.3 < 38.6 < 36.95

S96T002112 Lower % < 35.7 < 38.2 < 36.95

S96T002113 142: 6 Upper < 38.9 < 44.8 < 41.85

S96T002098 Lower < 39.3 < 40.8 < 40.05

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96TO02115 Lower < 36.7 < 35.8 < 36.25

S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower < 37.5 < 37 < 37.25

Solid -ps : fusIon dgest pg/g......pg/g /g g/g.% kg

S96T002723 138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440

S96T002731 142 N/A < 2,040 < 2,100 < 2,070

Soaid componsltes: adid digest n/gg/ pg/g jsg/g %kg
S96T002724 138 N/A < 68.6 < 68.2 < 68.4 < 67.0 N/A < 174

S96T002733 142 N/A < 67.7 < 63.5 < 65.6

Solid composftws: f 2Oc ditIon gg/g.......pg/g g/ pg/g % kg...

S96T002726 138 N/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 138

S96T002736 142 N/A < 54.8 < 50.4 < 52.6

LA



Table A-3. Tank 241-S-101 Analytical Results: Arsenic. (4 sheets)

jape Cte: Sub- SamZB 0nr1 RD Pojce

Dr..nab Lu.ds.. ....... L / ........... ..%kg
S96T001886 138: IR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80

S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R DL < 40.1 < 40.1 < 40.1

ON



Table A-4. Tank 241-S-101 Analytical Results: Barium. (4 sheets)

Same ICre: Su. ..a.......eral RS.. Projected.
Number JSegment Segment Resuk Duplicate Mean Mean (Mean) Tveqr

Sos: fusi diges __g/g __g/g ___ _ g/g_ #g/g % kg__ __

.. .~ .. .. .. .. .. .

S96T001903 138: 2R1 Lower / < 984 < 931 < 957.5
S96T002040 138: 3AR Whole < 1,020 < 954 < 987

S96T001891 138: 5 Upper % < 1,050 < 1,060 < 1,055

S96T001902 Lower < 907 < 880 < 893.5

S96T002045 138: 6 Upper % < 959 < 943 < 951

S96T002047 Lower < 1,040 < 953 < 996.5

S96T002193 138: 7 Upper < 1,040 < 1,060 < 1,050

S96T002202 Lower < 998 < 1,000 < 999

S96T002046 138: 8 Upper < 1,030 < 1,040 < 1,035

S96T002048 Lower < 946 < 1,020 < 983

S96T002194 138: 9 Upper < 963 < 1,020 < 991.5

S96T002199 Lower < 1,060 < 1,040 < 1,050

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper < 938 < 923 < 930.5

S96T002316 Lower < 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 < 954 < 965.5

S96T002092

S96T002105

142: 4 Upper %

Lower %/

< 1,010

< 998

< 999

< 1,030

< 1,004.5

< 1,014

< 999 N/A < 2,590

-J



Table A-4. Tank 241-S-101 Analytical Results: Barium. (4 sheets)

Samp J Care: Sub- ,Sampfe Overail RSMPIece
?Nshbr ~Seiet Segment Resact Dpiate Meant Mea (Mesi) hvenry

Solids: f(simi digest __g/g_ _ p/g g/g jtg/g %kg

S96T002093 142: 5 Upper % < 968 < 936 < 952 Cont. Cont. Cont.

S96T002106 Lower % < 1,020 < 936 < 978

S96T002094 142: 6 Upper < 1,040 < 1,010 < 1,025

S96T002091 Lower < 1,030 < 1,020 < 1,025

S96T002095 142: 7 Upper % < 993 < 1,000 < 996.5

S96T002107 Lower < 1,070 < 1,090 < 1,080

S96T002096 142: 8 Upper < 995 < 991 < 993

S96T002108 Lower < 1,020 < 998 < 1,009

S96T001905 138: 2R1 Lower < 19.1 < 19.4 < 19.25 < 26.1 N/A < 67.7

S96T001892 138: 5 Upper < 19.1 < 20.1 < 19.6

S96T001904 Lower < 17.9 < 19.6 < 18.75

S96T002049 138: 6 Upper %A < 19.2 < 20.9 < 20.05

S96T002050 Lower 24.4 27.1 25.75

S96T002195 138: 7 Upper 28.2 28.9 28.55

S96T002203 Lower 32.3 34.6 33.45

S96T002051 138: 8 Upper 39.1 38.8 38.95

S96T02052Lower 27.8 27.6 27.7

S96T002196 138: 9 Upper 52.2 56.9 54.55

5S9ITI02200 Lower 25.8 23.8 24.8

00



Table A-4. Tank 241-S-101 Analytical Results: Barium. (4 sheets)

Sample Coe u-Sample Overall RS Projected

Solids: acid digest ggl g pgg pg/g %'kg
S96T002097 142: 1 Upper % < 17.9 < 17.9 < 17.9

596T002312 142: 2 Upper < 20.5 < 18.4 < 19.45 Cont. Cont. Cont.

S96T002317 Lower < 18.7 < 19.5 < 19.1

S96T002313 142: 3 Upper % 24.5 21.3 22.9

S96T002320 Lower < 20.9 < 20.1 < 20.5

S96T002109 142: 4 Upper < 20.1 < 20.5 < 20.3

S96T002110 Lower < 19.7 < 19.6 < 19.65

S96T002111 142: 5 Upper < 17.7 < 19.3 < 18.5

S96T002112 Lower 19.9 20.3 20.1

S96T002113 142: 6 Upper < 19.5 < 22.4 < 20.95

S96T002098 Lower 27.3 46.23.7ce

596T002114 142: 7 Upper 30.5 30.8 30.65

S96T002115 Lower 39.6 38.6 39.1

S96T002116 142: 8 Upper 43.9 42.2 43.05

S96T002117 Lower < 20.5 < 18.5 < 19.5

Soeid composdtes: fusion digs 4gggg/g gg/g kg
596T002723 138 N/A < 1,050 < 1,090 < 1,070 < 1,050 N/A c 2,720

S96T002731 142 N/A < 1,020 < 1,050 < 1,035

so



Table A-4. Tank 241-S-101 Analytical Results: Barium. (4 sheets)

Sample Ce: tb Sample Overall RSD Projected
______ ......t sit~bjivt M

NubrSget Sg nt Rst Dpice ManMean (Mean) Ihveutory
Solid tomposite acid digest pgg g pg/g _g/g % kg

S96T002724 138 N/A < 34.3 < 34.1 < 34.2 < 33.5 N/A < 86.8

S96T002733 142 N/A < 33.8 < 31.7 < 32.75

Scid composites: H2O/svid dilution pg/g jg/g/ g .gg .g/...% kg

S96T002726 138 N/A < 28.1 < 27.3 < 27.7 < 27.0 N/A < 70.0

S96T002736 142 N/A < 27.4 < 25.2 < 26.3

S96T001886 138: IR DL < 20.1 < 20.1 < 20.1 < 20.1 N/A < 0.905

S96T001909 138: 2R1 DL < 20.1 < 20.1 < 20.1

S96T002043 138: 3R DL < 20.1 < 20.1 < 20.1tQ
0



Table A-5. Tank 241-S-101 Analytical Results: Beryllium. (4 sheets)

Sape Cr: SaWb ISample Overall RSD Prtjected
Number &uwaetfSegmueut Resu__Dupicat Mean Mean (Mean) Inventory

&Ulds: tusiwnzdigcst __ _ g/g ig/g pg/g pg/g % _ __ kg
S96T001903 138: 2R1 Lower / < 98.4 < 93.1 < 95.75

S96T002040 138: 3AR Whole < 102 < 95.4 < 98.7

S96T001891 138: 5 Upper < 105 < 106 < 105.5

S96T001902 Lower < 90.7 < 88 < 89.35

S96T002045 138: 6 Upper % < 95.9 < 94.3 < 95.1

S96T002047 Lower < 104 < 95.3 < 99.65

S96T002193 138: 7 Upper < 104 < 106 < 105

S96T002202 Lower < 99.8 < 100 < 99.9

S96T002046 138: 8 Upper < 103 < 104 < 103.5

S96T002048 Lower < 94.6 < 102 < 98.3

S96T002194 138: 9 Upper < 96.3 < 102 < 99.15

S96T002199 Lower < 106 < 104 < 105

S96T002090 142: 1 Upper < 103 < 102 < 102.5

S96T002310 142: 2 Upper < 93.8 < 92.3 < 93.05

S96T002316 Lower < 102 < 101 < 101.5

S96T002311 142: 3 Upper < 101 < 103 < 102

S96T002319 Lower < 97.7 < 95.4 < 96.55

S96T002092 142: 4 Upper < 101 < 99.9 < 100.45

S96T002105 Lower < 99.8 < 103 < 101.4

S96T002093

S96T002106

142: 5 Upper %

Lower %

< 96.8

< 102

< 93.6

< 93.6

* 95.2

< 97.8

< 99.9 N/A < 259



Table A-5. Tank 241-S-101 Analytical Results: Berylliurn. (4 sheets)

Sample ICor: Sub- Sample Ovteratl RSD Projeeted
I - xx x. -- 0 ..Number _egmen _egenRst Dpcae _a Meaw (Meau> lnventmr

&U.d:f.sb .dg.st... . .g. . g pg/g pg/g % kg

S96T002094 142: 6 Upper A < 104 < 101 < 102.5 Cont. Cont. Cont.

S96T002091 Lower % < 103 < 102 < 102.5

S96T002095 142: 7 Upper % < 99.3 < 100 < 99.65

S96T002107 Lower < 107 < 109 < 108

S96T002096 142: 8 Upper < 99.5 < 99.1 < 99.3

S96T002108 Lower < 102 < 99.8 < 100.9

Solds: acId dxget g/ sg/t _g/g _g/g %____ kg. . . .. ...... ......... P __ __ __ o_ _ _ _ ___....... .. .... .. ... ......

S96T001905 138: 2R1 Lower % < 1.91 < 1.94 < 1.925 < 1.94 N/A < 5.03

S96T001892 138: 5 Upper < 1.91 < 2.01 < 1.96

S96TO1904 Lower < 1.79 < 1.96 < 1.875

S96T002049 138: 6 Upper < 1.88 < 1.95 < 1.915

S96T002050 Lower < 1.85 < 2.04 < 1.945

S96T002195 138: 7 Upper < 2.2 < 2.25 < 2.225

S96T002203 Lower < 1.96 < 2.04 < 2.00

S96T002051 138: 8 Upper < 1.85 < 1.9 < 1.875

S96T002052 Lower < 1.9 < 1.96 < 1.93

S96T002196 138: 9 Upper < 1.85 < 1.82 < 1.835

S96T002200 Lower < 1.84 < 1.99 < 1.915

S96T002097 142: 1 Upper < 1.79 < 1.79 < 1.79

S96T002312 142: 2 Upper < 2.05 < 1.84 < 1.945

S96T002317 Lower < 1.87 < 1.95 < 1.91

t'J



Table A-5. Tank 241-S-101 Analytical Results: Beryllium. (4 sheets)

Sample Core:f Sub- Sample On l RSD Pr.eted
NAuwber Segwntjsemen lt Dpiae Mea Men (Mewz> hwventmry

.l .d g..g ../. .g/g %____. kg...

S96T002313 142: 3 Upper A < 2.05 2.03 < 2.04 Cont. Cont. Cont.

S96T002320 Lower < 2.09 < 2.01 < 2.05

S96T002109 142: 4 Upper % < 2.01 < 2.05 < 2.03

S96T002110 Lower % < 1.97 < 1.93 < 1.95

S96T002111 142: 5 Upper < 1.77 < 1.93 < 1.85

S96T002112 Lower < 1.78 < 1.91 < 1.845

S96T002113 142: 6 Upper < 1.95 < 2.24 < 2.095

S96T002098 Lower < 1.96 < 2.04 < 2.00

S96T002114 142: 7 Upper < 1.98 < 2.01 < 1.995

S96T002115 Lower < 1.84 < 1.79 < 1.815

S96T002116 142: 8 Upper < 1.85 < 1.8 < 1.825

S96T002117 Lower < 1.88 < 1.85 < 1.865

S96T002723 138 N/A < 105 < 109 < 107 < 105 N/A < 272

S96T002731 142 N/A < 102 < 105 < 103.5

S96T002724 138 IN/A < 3.43 < 3.41 < 3.42 < 3.35 N/A < 8.68

19T073 142 JN/A < 3.38 < 3.17 C 3.275

Lolid compositns H2P/acdd tlon pgg g/g gg/g pg/g % kg________

S96T002726 138 IN/A < 2.81 C 2.73 C 2.77 < 2.70 N/A C 7.00

S96T002736 [142 IN/A < 2.74 C 2.52 C 2.63

N)
U)



Table A-5. Tank 241-S-101 Analytical Results: Beryllium. (4 sheets)

ape Core: I Sub- Sample nveraR RSD roce
Number &egent Segmt slt Dpiae Ma Meow (ewt) tnvetry

Drdaeh liquids __g/_ L sgm ,kg/iL i/mL % kg
S96T001886 138: IR DL < 2.00 < 2.00 < 2.00 < 2.00 N/A < 0.0900

S96T001909 138: 2R1 DL < 2.00 < 2.00 < 2.00

S96T002043 138: 3R DL < 2.00 < 2.00 < 2.00

tJ



Table A-6. Tank 241-S-101 Analytical Results: Bismuth. (4 sheets)

Sample Ce:t j u Sample Qverul RS) Prtjected
Number Segment Segment. Result Dupica Men Meow Meat) mnventQry

Soidt: fsion digest __g/g __ g/g pgfg zg/g % kg
S96T001903 138: 2R1 Lower % < 1,970 < 1,860 < 1,915

S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975

S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110

S96T001902 Lower % < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper % < 1,920 < 1,890 < 1,905

S96T002047 Lower % < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070

S96T002048 Lower < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper % < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055

S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865

S96T002316 Lower < 2,040 < 2,030 < 2,035

S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower < 1,950 < 1,910 < 1,930

S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010

S96T002105 Lower < 2,000 < 2,060 < 2,030

S96T002093

S96T002106

142: 5 Upper %

Lower %

< 1,940

< 2,040

* 1,870

C 1,870

C 1,905

* 1,955

< 2,000 N/A < 5,180

k)
Lit



Table A-6. Tank 241-S-101 Analytical Results: Bismuth. (4 sheets)

Sample Ore: Suab Sample Overall RSD) Prnjected
Number kegment [Semn Resu___ Thpia ~Memn Mean QMeau) Sntentory

Solids: faslom. digest pgg ...........g/g %kg

S96T002094 142: 6 Upper % < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower % < 2,060 < 2,050 < 2,055

S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

S96T002108 Lower < 2,040 < 2,000 < 2,020

Soliks acid digest pggp/ g/g __g/g % kg_

S96T001905 138: 2R1 Lower 53.3 < 38.7 4 6Qce < 47.5 N/A < 123

S96T001892 138: 5 Upper 40.1 44.5 42.3

S96T001904 Lower 51.9 44.3 48.1

S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25

S96T002050 Lower < 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 < 44.9 < 44.45

S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper < 36.9 < 38 < 37.45

S96T002052 Lower < 37.9 < 39.1 < 38.5

S96T002196 138: 9 Upper < 36.9 < 36.4 < 36.65

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper 61.6 73.3 67.45

S96T002312 142: 2 Upper 60.6 51.3 55.95

S96T002317 Lower 65 81.2 73.10c:e

"aa'



Table A-6. Tank 241-S-101 Analytical Results: Bismuth. (4 sheets)

S pe Cr: Sb-Smplue overall IRSD) Prjetd
Number J:+Segme:i:.:.::..e:g(.::n. Result Duplicate MenMean (Mean) Inventory

8.1ds: acdd digest __ _ _ g/tg gg/g gg/g pg/g % _ __ kg
S96T002313 142: 3 Upper < 41 < 40.5 < 40.75 Cont. Cont. Cont.

S96T002320 Lower % 60.9 61.3 61.1

896T002109 142: 4 Upper 64.6 78.4 71.5

S96T002110 Lower 75.9 83.2 79.55

S96T002111 142: 5 Upper < 35.3 < 38.6 < 36.95

S96T002112 Lower < 35.7 < 38.2 < 36.95

S96T002113 142: 6 Upper 71 71.9 71.45

S96T002098 Lower < 39.3 < 40.8 < 40.05

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T00211l5 Lower < 36.7 < 35.8 < 36.25

S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower < 37.5 < 37 < 37.25

Solid eomposites: fusion digest gg/g pg/g ig/g jig/g; kg
S96T002723 138 IN/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440
S96T002731 142 N/A < 2,040 < 2,100 < 2,070

Solid composdtes: acid digest pg/g pg/g jig/g pg/g %kg
S96T002724 138 IN/A < 68.6 < 68.2 < 68.4 67.0 N/A < 174

S96TO127 o142 N/A < 67.7 < 63.5 < 65.6

Sod composites: 6 /aid dilution g/g pg/g pg/g pg/g %1.9 71kg

S96T002726 138 IN/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

S96T002736 142J N/A < 54.8 < 50.4 < 52.6

-.4



Table A-6. Tank 241-S-101 Analytical Results: Bismuth. (4 sheets)

Sample ICore: Su Sample Overall RSD1 Prujected
Number Segment Sepment Rest Dupdtcate Mn Mean (Mean> ietory

Drainable Uiquhbds__ pg/mt pg/mL p/L pg/mL % kg.
S96T001886 138: iR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80
S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R DL < 40.1 < 40.1 < 40.1

00,



Table A-7. Tank 241-S-101 Analytical Results: Boron. (4 sheets)

Sampjle C % :. Su Smpqe Overall JRSD lPr4ojeted
Nember c::::egme:.:.:.:::..jt: Sgen Resut DpIW te Mean Mean (Mean) iivetsry

Sois fusion dlgest __g/g j~/g g___ pg/g jg/g %___ kg___

S96T001903 138: 2R1 Lower % < 984 < 931 < 957.5

S96T002040 138: 3AR Whole < 1,020 < 954 < 987

S96T001891 138: 5 Upper < 1,050 < 1,060 < 1,055

S96T001902 Lower / < 907 < 880 < 893.5

S96T002045 138: 6 Upper < 959 < 943 < 951

S96T002047 Lower < 1,040 < 953 < 996.5

S96T002193 138: 7 Upper < 1,040 < 1,060 < 1,050

S96TOO2202 Lower % < 998 < 1,000 < 999

S96T002046 138: 8 Upper < 1,030 < 1,040 < 1,035

S96TOO2048 Lower < 946 < 1,020 < 983

S96T002194 138: 9 Upper < 963 < 1,020 < 991.5

S96T002199 Lower % < 1,060 < 1,040 < 1,050

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper < 938 < 923 < 930.5

S96T002316 Lower < 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 < 954 < 965.5

S96T002092 142: 4 Upper < 1,010 < 999 < 1,004.5

S96T002105 Lower < 998 < 1,030 < 1,014

S96T002093

S96T002106

142: 5 Upper %

Lower %

< 968

< 1,020

< 936

< 936

C 952

* 978

< 999 N/A < 2,590

N)
'0



Table A-7. Tank 241-S-101 Analytical Results: Boron. (4 sheets)

same Core: Su-Samnple nvrafl USD Projected
Number _egment Segmnt Rsu _ Duplicate Ma Mew' <Mean) bwveutory

Solids: fusioni digest __ _ g/g .g/g jpg/g pg/g %k
S96T002094 142: 6 Upper % < 1,040 < 1,010 < 1,025 Cont. Cont. Cont.

S96T002091 Lower < 1,030 < 1,020 < 1,025

S96T002095 142: 7 Upper < 993 < 1,000 < 996.5

S96T002107 Lower < 1,070 < 1,090 < 1,080

S96T002096 142: 8 Upper < 995 < 991 < 993

S96TO02108 Lower / < 1,020 < 998 < 1,009
&~lids: aid digest.........................__

S96T001905 138: 2R1 Lower % 77.3 78.9 78.1 86.6 24.1 224

S96T001892 138: 5 Upper 77.1 83 80.05

S96T001904 Lower 65 70.6 67.8

S96T002049 138: 6 Upper 62.6 59.4 61.0

S96T002050 Lower 52.8 102 77.4Qc:c

S96T002195 138: 7 Upper % 64.5 90.9 77 .7Qc:e

S96T002203 Lower 37 42.7 39.85

S96T002051 138: 8 Upper 51.6 80.4 66.0cc

S96T002052 Lower 71.2 20.8 46.QC:e

S96T002196 138: 9 Upper 69.2 57.3 63.25

S96T002200 Lower 55.3 51.2 53.25

S96T002097 142: 1 Upper 136 152 144

S96T002312 142: 2 Upper 163 123 14 3QC:e

S96T002317 Lower 132 157 144.5

C),



Table A-7. Tank 241-S-101 Analytical Results: Boron. (4 sheets)

SampAe C.:.: e: S -Sample Ivrl SD Prn~eeted
Number - egegees. Duphcate. . Mean .Me.n) Ivntory

Solids: .cd digest ____ g/g pg/g g/gg pg/g % kg_

S96T002313 142: 3 Upper 75.8 88.9 82.35 Cont. Co.t. Cont.

S96T002320 Lower 137 86.1 111.55Qc:e

S96T002109 142: 4 Upper 132 144 138

S96T002110 Lower 70.1 58.1 64.1

S96T002111 142: 5 Upper % 64.2 110 87.loc:c

S96T002112 Lower 88 63.5 75.75Qc:e

S96T002113 142: 6 Upper % 157 133 145

S96T002098 Lower 114 229 171.5Qc:e

S96T002114 142: 7 Upper 57.8 43.8 50.8"e

S96TOO2115 Lower 51.9 49.2 50.55

S96T002116 142: 8 Upper % 77.9 77.7 77.8

S96T002117 Lower 99.1 95.3 97.2

S96T002723 138 N/A < 1,050 < 1,090 < 1,070 < 1,050 N/A < 2,720

S96TOO2731 142 N/A < 1,020 < 1,050 < 1,035

Solid composites: acdd diglest pg/g pg/g gg/g _g/g % k

S96T002724 1138 N/A < 34.3 64.6 4 9 .4 5 c:e 54.0 15.8 140

S96T002733 1142 N/A 71.3 45.7 5 8 .5Qc:e

Solid compos tes:_UzO/aci4 dflutton pg/g pg/g pg/g pg/g %__kg_
S96T002726 1138 N/A 486 563 524.5 446 17.7 1,160

S96T002736 142 N/A 377 356 366.5



Table A-7. Tank 241-S-101 Analytical Results: Boron. (4 sheets)

Samxple jC..r.:....b- Sample O.era. Pr..je.ted
Nunber ..S.gmen.:t~ &eet Rsut Duplicate Mewn Mean (Memn) bmvntory

Draimable liquids ____ g/muL sg/mL ,g/mL sg/at kg
S96T001886 138: IR DL 68.3 69 68.65 70.1 1.5 3.17

S96T001909 138: 2R1 DL 69.7 70.7 70.2

S96T002043 138: 3R DL 71.7 72.9 72.3

U)

C
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Table A-8. Tank 241-S-101 Analytical Results: Cadmium. (4 sheets)

Sampe jCoe: Sub- Smple( OmealN j S Poted
Number Segment jSegment Result Daplicte Mean Mean (Mean) bwcentry

Su"d" fuio dgest pg/g pg/g g/g pg/g % kg __

S96T001903 138: 2R1 Lower < 98.4 < 93.1 I < 95.75

S96T002040 138: 3AR Whole < 102 < 95.4 < 98.7

S96T001891 138: 5 Upper % < 105 < 106 < 105.5

S96T001902 Lower < 90.7 < 88 < 89.35

S96T002045 138: 6 Upper < 95.9 < 94.3 < 95.1

S96TOO2047 Lower < 104 < 95.3 < 99.65

S96T002193 138: 7 Upper < 104 < 106 < 105

S96T002202 Lower < 99.8 < 100 < 99.9

S96T002046 138: 8 Upper < 103 < 104 < 103.5

S96TOO2048 Lower < 94.6 < 102 < 98.3

S96T002194 138: 9 Upper % < 96.3 < 102 < 99.15

S96T002199 Lower < 106 < 104 < 105

S96T002090 142: 1 Upper < 103 < 102 < 102.5

S96T002310 142: 2 Upper % < 93.8 < 92.3 < 93.05

S96T002316 Lower < 102 < 101 < 101.5

S96T002311 142: 3 Upper < 101 < 103 < 102

S96T002319 Lower < 97.7 < 95.4 < 96.55

S96T002092 142: 4 Upper < 101 < 99.9 < 100.45

S96T002105 Lower < 99.8 < 103 < 101.4

S96T002093

S96T002106

142: 5 Upper

Lower /

* 96.8

* 102

* 93.6

* 93.6

< 95.2

* 97.8

< 99.9 N/A < 259

U)
U)

n
Ca
0

0~~
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Table A-8. Tank 241-S-101 Analytical Results: Cadmium. (4 sheets)

Sampl Core: S Sample Overall RSD Prujected
Nwnber JSegment JSegment Resuit Duplicate Mea Mean (Mean) knventory

Soids: fusica1 digest ____ pg/g pc/g pg/g g/g %4 kg
S96T002094 142: 6 Upper % < 104 < 101 < 102.5 Cont. Cont. Cont.

S96T002091 Lower % < 103 < 102 < 102.5

896T002095 142: 7 Upper < 99.3 < 100 < 99.65

S96T002107 Lower < 107 < 109 < 108

896T002096 142: 8 Upper < 99.5 < 99.1 < 99.3

S96T001905 138: 2R1 Lower 6.78 7.03 6.905 4.46 31.4 11.6

S96T001892 138: 5 Upper 2.37 2.982.7ce

S96T001904 Lower 5.45 6.44 5.945

S96T002049 138: 6 Upper 2.05 2.32 2.185

........ ..Lower < 1.85 < 2.04 < 1.945

S96T002195 138: 7 Upper < 2.2 < 2.25 < 2.225

S96T002203 Lower < 1.96 < 2.04 < 2.00

S96T002051 138: 8 Upper < 1.85 < 1.9 < 1.875

S96T002052 Lower < 1.9 < 1.96 < 1.93

S96T002196 138: 9 Upper < 1.85 < 1.82 < 1.835

S96T002200 Lower < 1.84 < 1.99 < 1.915

S96T002097 142: 1 Upper 9.56 10.1 9.83

S96T002312 142: 2 Upper 10.2 9.2 9.7

S96T002317 Lower 10.1 10.5 10.3

w
.p..



Table A-8. Tank 241-S-101 Analytical Results: Cadmium. (4 sheets)

Samxpie C:re::Sus:- 3auxple tkveralII 1151 Prq~eetedJ
Number ISgmen Segmet Resuit Du~plIcate Mean Mken (ean) fnventory

Solids: acd digest pg/g gg/g pg/g g/g % kg
S96T002313 142: 3 Upper < 2.05 < 2.03 < 2.04 Cont. Cont. Cont.

S96T002320 Lower 10.1 9.98 10.04
S96T002109 142: 4 Upper 11.3 11.6 11.45

S96T002110 Lower 7.12 6.54 6.83

S96T002111 142: 5 Upper 1.78 2.32 2.05"e

S96T002112 Lower 3.37 3.49 3.43

S96T002113 142: 6 Upper 9.67 10.9 10.285

S96T002098 Lower % < 1.96 < 2.04 < 2

S96T002114 142: 7 Upper < 1.98 < 2.01 < 1.995

S96T002115 Lower < 1.84 < 1.79 < 1.815

S96T002116 142: 8 Upper < 1.85 < 1.8 < 1.825

S96T002117 Lower < 1.88 < 1.85 < 1.865

S96T002723 138 IN/A < 105 < 109 < 107 < 105 N/A < 272

S9T0271 142 JN/A < 102 < 105 < 103.5

S96T002724 138 JN/A C 3.43 C 3.41 C 3.42 3.93 12.9 10.2

S9T0273142 IN/A 4.86 4.01 4.435

Solid cemposftes: U20/acd diltin pg/g pg/g gtg/g pig/g % _ __ kg
596T002726 138 N/A C 2.81 < 2.73 C 2.77 C 2.70 N/A < 7.00

S96T002736 142 N/A < 2.74 < 2.52 C 2.63

(-'I



Table A-8. Tank 241-S-101 Analytical Results: Cadmium. (4 sheets)

Sap I C, u-Smpe Oeal RSD Prjcd
Number j.Seg.... Segment Resu_. D eeMen ( ) iventory

ra b quds .gg L pg/m. g.. ........ g...........
S96T001886 138: iR DL < 2.00 < 2.00 < 2.00 < 2.00 N/A < 0.0900

S96T001909 138: 2R1 DL < 2.00 < 2.00 < 2.00

S96T002043 138: 3R DL < 2.00 < 2.00 < 2.00



Table A-9. Tank 241-S-101 Analytical Results: Calcium. (4 sheets)

Sample Coe u-Saple Orernfl RSD) Prqjected
Number Segment; Soguent ReuW Dpicte Mean Mean (Meau) Infltry

Solik htsio d__gest ___g/g gg/g gg/g gg/g % ____ kg
S96T001903 138: 2R1 Lower %/ < 1,970 < 1,860 < 1,915

S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975

S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110

S96T001902 Lower % < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper < 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper % < 2,080 < 2,120 < 2,100

S96T002202 Lower % < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070

S96T002048 Lower < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper % < 2,060 < 2,050 < 2,055

S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865

S96T002316 Lower < 2,040 < 2,030 < 2,035

S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower < 1,950 < 1,910 < 1,930

S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010

S96T002105 Lower < 2,000 < 2,060 < 2,030

S96T002093 142: 5

S96T002106

Upper %

Lower %

< 1,940

<2,040

< 1,870

< 1,870

C 1,905

< 1,955

I < 2,000 N/A < 5,180

(A
-a



Table A-9. Tank 241-S-101 Analytical Results: Calcium. (4 sheets)

Sape Core: Sub- Sample Overall RSD9 Proeced
Number $emnt Sgmn Rsl Dsplicate Menan __ __ (Mean) hivetoy

$olids:.fusi....d.gest ./. pg.g..... .. g/g. . g/g

S96T002094 142. 6 Upper A < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower % < 2,060 < 2,050 < 2,055

S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

S96T002108 Lower < 2,040 < 2,000 < 2,020

Solids id....s..../.....g..g/g.../g.%.k.......................... .......... ............

S96T001905 138: 2R1 Lower % 305 308 306.5 329 10.5 853

S96T001892 138: 5 Upper 316 333 324.5

S96TOO1904 Lower 275 304 289.5

S96T002049 138: 6 Upper 241 419 330Qc:e

S96T002050 Lower 393 444 418.5

S96T002195 138: 7 Upper 397 290 343.5 Ce

S96T002203 Lower 281 266 273.5

S96T002051 138: 8 Upper 434 412 423

S96T002052 Lower 448 429 438.5

S96T002196 138: 9 Upper 384 362 373

S96T002200 Lower 226 208 217

S96T002097 142: 1 Upper 231 256 243.5

00



Table A-9. Tank 241-S-101 Analytical Results: Calcium. (4 sheets)

ssmplejCore: Sub- Sampke Overall RD Projectd
Number jSement jSegment ReuhwDp&cae Menn Mean (Ma)Uetr

Solids: add digest g/g pg/g pg/g pyg% kg
S96T002312 142: 2 Upper 263 218 240.5 Cont. Con Cont.

S96T002317 Lower 278 247 262.5

S96T002313 142: 3 Upper 265 221 243

S96T002320 Lower 297 226 261.5Qc%

S96T002109 142: 4 Upper 300 330 315

S96TO02110 Lower 998 1,170 1,084

S96T002111 142: 5 Upper % 158 207 182.5e

S96T002112 Lower % 208 232 220

S96T002113 142: 6 Upper 393 288 340.5 *e

S96T002098 Lower 258 358 308Qc:e

S96T002114 142: 7 Upper 237 244 240.5

S96TOO2115 Lower 278 269 273.5

S96T002116 142: 8 Upper 328 333 330.5

S96T002117 Lower 351 208 279.5 QC"

Sdcompostes:fusion lgst.............. ....... ..... .. kg
S96T002723 138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440

S96T002731 142 N/A < 2,040 < 2,100 < 2,070
Solid c mpodtes: acid dig;est pg/g pg/g .g ./ % kg

S96T002724 138 N/A 400 485 442.5 435 5.2 ,130

S96T002733 142 N/A 393 461 427

(A

n
U,

0~
U)

a

0



Table A-9. Tank 241-S-101 Analytical Results: Calcium. (4 sheets)

Sample .......... ............. Sample ve Pjectd
Numeregen Weaet Reit DNjlicte MeanMe (e) netr

Solid cwmpesttes: H2cId dWuto p/ g/g pg/g pg/g %4 kg
S96T002726 138 IN/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

19T076142 IN/A < 54.8 < 50.4 < 52.6

Dr Ubelqis pgmLpgmp/m p/_ %k

C9T08618 R D 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80
S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R DL < 40.1 < 40.1 < 40.1

0



Table A-10. Tank 241-S-101 Analytical Results: Cerium. (4 sheets)

Sample C e SkSample I verat RSD Pr aete
.NuMber -emn -emn Reait Dphvate Mean Meat (Mean) Eiwaetory

SdUids: fusion digest _____ pg/g pg/g jsg/g __g/g % kg________

S96T001903 138: 2R1 Lower %/ < 1,970 < 1,860 < 1,915

S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975

S96T001891 138: 5 Upper % < 2,100 < 2,120 < 2,110

S96T001902 Lower % < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper < 1,920 < 1,890 < 1,905

S96T002047 Lower % < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070

S96T002048 Lower < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper % < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055

S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865

S96T002316 Lower < 2,040 < 2,030 < 2,035

S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower < 1,950 < 1,910 < 1,930

S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010

S96T002105 Lower < 2,000 < 2,060 < 2,030

S96T002093 142: 5

S96T002106

Upper %

Lower

< 1,940

< 2,040

< 1,870

< 1,870

C 1,905

C 1,955

< 2,000 N/A < 5,180



Table A-10. Tank 241-S-101 Analytical Results: Cerium. (4 sheets)

Sample C je Su-Saqpe OveraI XSD Prjcd
Nube Segmen Segment Resuit Dup__cat Mean Mean (Me) It went ry

Solids: rusloni digest pg_ /g ng/g gsg/g jzg/g %$ kg
S96T002094 142: 6 Upper < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower % < 2,060 < 2,050 < 2,055

S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

S96T002108 Lower % < 2,040 < 2,000 < 2,020

Soid~s: ac:id ltigest ___g/g______pg/_______ s~g/gf g %kg

S96T001905 138: 2R1 Lower % < 38.1 < 38.7 < 38.4 < 38.8 N/A < 101

S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower < 35.8 < 39.2 < 37.5

S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25
S96T002050 Lower C 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 < 44.9 < 4.4.45

S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper 1 < 36.9 < 38 < 37.45

S96T002052 Lower < 37.9 < 39.1 < 38.5

S96T002196 138: 9 Upper < 36.9 39.4 < 38.15

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper < 35.7 < 35.7 < 35.7

S96T002312 142: 2 Upper C 40.9 < 36.8 < 38.85

S96T002317 Lower < 37.3 < 39.1 < 38.2

.i~.
k)



Table A-10. Tank 241-S-101 Analytical Results: Cerium. (4 sheets)

sampl Care: S Sample OveraI 181) Projectd
Number Sqgmnt Segment eut Dupicate Mean Men (en netr

.oi s: cd igsggp/ ~gg g% kg
S96T002313 142. 3 Upper A < 41 < 40.5 < 40.75 Cont. Cont. Cont.

S96T002320 Lower < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper < 40.1 < 40.9 < 40.5

S96T002110 Lower < 39.3 < 38.6 < 38.95

S96T002111 142: 5 Upper < 35.3 < 38.6 < 36.95

S96T002112 Lower < 35.7 < 38.2 < 36.95

596T002113 142: 6 Upper < 38.9 < 44.8 < 41.85

S96T002098 Lower < 39.3 < 40.8 < 40.05

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T002I20 Lower < 36.7 < 35.8 < 36.25

S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower % < 37.5 < 37 < 37.25

Solid eompos tes: fusion digest.....g/g pg/g __g/g ___g/g % kg__

S96T002723 138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440

S96T002731 142 wN/A 2,040 < 2,100 < 2,070

Solid eouwosdtes: acid digest pag.....gW pg/g J gg g
S96T002724 138 IN/A 73.1 C 68.2 < 70.65 < 68.1 N/A C 177

S96T002733 fw142 N/A < 67.7 < 63.5 < 65.6

Solid composdtes: EZ/aCMd dlbxtlou pg/g gzg/g pg/g g/g % kg__ __

S96T002726 138 N/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

S96TOO2731 142 N/A < 54.8 < 50.4 < 52.6

A
In



Table A-10. Tank 241-S-101 Analytical Results: Cerium. (4 sheets)

S e Core: Sub- Sample (Weat RS. Pr.jec.ed
Nunber Segment Segment ut Dtxpheate Mean #eu (ean) knentry

Druinable liquids ____ g/mL sg/mL pg/mt pg/mL kg
S96T001886 138. 1R DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80

S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R *DL < 40.1 < 40.1 < 40.1



Tank 241-S-101 Analytical Results: Chromium. (4 sheets)

Sample Core: Stb- Sample Oveat I RSD P rjected
Number______ Segnient fSe'n st _______ D__p____cate_ Mean_______ Mea______ (Mean) Inetr

Solids: fusion digest _____ g/g pig/g J pg/g J pg/g % kg_ ____

S96T001903 138: 2R1 Lower % 8,800 11,000 9,900Q"e

S96T002040 138: 3AR Whole 20,200 20,300 20,250

S96T001891 138: 5 Upper 6,790 6,740 6,765

S96T001902 Lower 4,600 4,750 4,675

S96T002045 138: 6 Upper 3,510 3,480 3,495

S96T002047 Lower 2,100 2,600 2,350Qce

S96T002193 138: 7 Upper 2,340 2,330 2,335

S96T002202 Lower % 2,320 2,360 2,340

S96T002046 138: 8 Upper 2,370 2,370 2,370

S96T002048 Lower 2,340 2,360 2,350

S96T002194 138: 9 Upper 2,320 2,320 2,320

S96T002199 Lower 2,400 2,370 2,385

S96T002090 142: 1 Upper 12,200 12,300 12,250

S96T002310 142: 2 Upper 12,000 11,400 11,700

S96T002316 Lower 14,000 13,800 13,900

S96T002311 142: 3 Upper 13,400 12,900 13,150

S96T002319 Lower 12,600 12,400 12,500

S96T002092 142: 4 Upper 14,600 14,800 14,700

S96T002105 Lower 12,800 10,700 11,750

S96T002093 142: 5

S96T002106

Upper %

Lower %

6,590

6,220

6,320

5,100

6,455

5,660

7,250 20.5 18,800

A
(Si

Table A-11.



Table A-11. Tank 241-S-101 Analytical Results: Chromium. (4 sheets)

SampejCorej Sub- Sample OveraS RSD1 Prjected
Nube $ewwet qeent Resuit Duplkcte Mean Mean (Mean) Inv*QoyY

Soliks fusioni digest pg/g p pg/ pg/g pg/g % kg
S96T002094 142: 6 Upper /2 2,810 2,820 2,815 Cont. Cont. Cont.

S96T002091 Lower % 1,590 1,910 1,750
S96T002095 142: 7 Upper 2,060 2,010 2,035

S96T002107 Lower 1,570 2,080 1,825Qc

S96T002096 142: 8 Upper 2,210 2,250 2,230

S96T002108 Lower 2,360 2,320 2,340

Solids: adid digest ___g/g___ pg/g sg/g sig/g %kg
S96T001905 138: 2R1 Lower 6,200 6,330 6,265 4,740 31.6 12,300

S96T001892 138: 5 Upper 4,320 4,590 4,455

S96TOO1904 Lower 4,420 4,870 4,645

S96T002049 138: 6 Upper 2,840 2,910 2,875

S96T002050 Lower 2,310 2,280 2,295

S96T002195 138: 7 Upper 2,020 2,050 2,035

S96T002203 Lower 2,040 2,220 2,130

S96T002051 138: 8 Upper 2,110 2,080 2,095

S96T002052 Lower % 2,080 2,040 2,060

S96T002196 138: 9 Upper 2,000 1,960 1,980

S96T002200 Lower % 2,100 2,170 2,135

S96T002097 142: 1 Upper 10,300 10,200 10,250

S96T002312 142: 2 Upper 10,700 9,420 10,060

S96T002317 Lower % 10,200 10,500 10,350

A
ON



Table A-l1. Tank 241-S-101 Analytical Results: Chromium. (4 sheets)

pCbSape Overall RSD Prjected

-x ..Number x:eg::ment::. Sqgmnut Result Dupbicate Memi ~ Mea (Mean).lavetory

Solids: acd digest _ _ pg/g pg/g p/g pg/g %k

S96T002313 142: 3 Upper % 2,430 2,100 2,265 Cont. Cont. Cont.

S96T002320 Lower 9,870 9,840 9,855

S96T002109 142: 4 Upper % 11,900 11,900 11,900

S96T002110 Lower % 7,060 7,430 7,245

S96T002111 142: 5 Upper 2,760 3,880 3,320cc:e

S96T002112 Lower 3,500 4,090 3,795

S96T002113 142: 6 Upper 9,840 11,300 10,570

S96T002098 Lower 1,560 2,490 2 ,0 2 5Qc:e

S96T002114 142: 7 Upper 1,680 1,700 1,690

S96TOO2115 Lower 1,870 1,830 1,850

S96T002116 142: 8 Upper 1,950 1,890 1,920

S96T002117 Lower % 2,010 2,020 2,015

Solid .. mpostes:fusion digest p/g pglg g/glg/g . . .% . kg

S96T002723 1138 N/A 3,250 3,310 3,280 5,230 37.3 13,600

S96T002731 1142 N/A 7,050 7,310 7,180

*oli compfltes: acid d0gest p/g jeg/g pg/g g/gk
S96T002724 138 N/A 2,550 2,470 2,510 3,300 24.0 8,560

S96T002733 142 N/A 4,290 3,900 4,095

Solidcomposites: H2/ad dilution pg/g /g gg g/g.... %.....kg..

S96T002726 138 N/A 2,070 1,900 1,985 1,570 26.4 4,070

S96T002736 1142 N/A 1,170 1,140 1,155 1 1

-4
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Table A- 11. Tank 241 -S-101 Analytical Results: Chromium. (4 sheets)

Sample lCore:J Sub- sampie Oea RD Pro~jected
Numb~er Segment Sgmnent Resut Duplicate Menn Mean (Mean) inveutory

Drulnable Uiquds pg/Lu gg/mt jsg/mL pgnt % kg
S96T001886 138: iR DL 830 829 829.5 813 1.3 36.6

S96T001909 138: 2R1 DL 812 824 818

S96T002043 138: 3R DL 805 780 792.5

00



Table A-12. Tank 241-S-101 Analytical Results: Cobalt. (4 sheets)

S.a..e C re::Sut:S mp.O.. ...J.....S. Pr ected
Number Segment $egn nt X esult Duplicate Mean e u( e nn et r

Solids fusin diget _ _g/g __g/g pg/g __g/g % kg
S96T001903 138: 2R1 Lower . < 393 < 372 < 382.5

S96T002040 138: 3AR Whole < 407 < 381 < 394

S96T001891 138: 5 Upper < 420 < 423 < 421.5

S96T001902 Lower < 363 < 352 < 357.5

S96T002045 138: 6 Upper < 383 < 377 < 380

S96T002047 Lower < 415 < 381 < 398

S96T002193 138: 7 Upper < 416 < 425 < 420.5

S96T002202 Lower < 399 < 401 < 400

S96T002046 138: 8 Upper % < 410 < 417 < 413.5

S96T002048 Lower < 378 < 408 < 393

S96T002194 138: 9 Upper < 385 < 410 < 397.5

S96T002199 Lower < 425 < 415 < 420

S96T002090 142: 1 Upper < 411 < 410 < 410.5

S96T002310 142: 2 Upper < 375 < 369 < 372

S96T002316 Lower < 408 < 405 < 406.5

S96T002311 142: 3 Upper < 404 < 411 < 407.5

S96T002319 Lower < 391 < 382 < 386.5

S96T002092 142: 4 Upper < 403 < 399 < 401

S96T002105 Lower < 399 < 412 < 405.5

S96T002093

S96T002106

142: 5 Upper %/

Lower %/

< 387

< 409

< 374

* 375

* 380.5

* 392

< 400 N/A < 1,040

IC



Table A-12. Tank 241-S-101 Analytical Results: Cobalt. (4 sheets)

SBampCr:ple(veralt RSD Pr.Jected
Number $Segmen.f Segmeut Resuit Dupzrte Mean Mea (Meau) hwventory

Solids: flsloai digest pg/g gg/g jzg/g pg/g %k
S96T002094 142: 6 Upper % < 415 < 405 C 410 Cont. Cont. Cont.

S96T002091 Lower % < 412 < 409 < 410.5

S96T002095 142: 7 Upper < 397 < 401 < 399

S96T002107 Lower < 429 < 435 < 432

S96T002096 142: 8 Upper < 398 < 397 < 397.5

S96TO02108 Lower h < 408 < 399 < 403.5
.......... Id ..es ./ .... a. ... ... ... .. k

S96T001905 138: 2R1 Lower % < 7.62 < 7.75 < 7.685 < 7.75 N/A < 20.1

S96T001892 138: 5 Upper < 7.64 < 8.05 < 7.845

S96TO01904 Lower < 7.16 < 7.84 < 7.5

S96T002049 138: 6 Upper < 7.53 < 7.79 < 7.66

S96T002050 Lower < 7.42 < 8.18 < 7.8

S96T002195 138: 7 Upper < 8.8 < 8.98 < 8.89

S96T002203 Lower < 7.82 < 8.15 < 7.985

S96T002051 138: 8 Upper < 7.39 < 7.6 < 7.495

S96T002052 Lower < 7.58 < 7.82 < 7.7

S96T002196 138: 9 Upper < 7.38 < 7.28 < 7.33

S96T002200 Lower < 7.36 < 7.96 < 7.66

S96T002097 142: 1 Upper < 7.15 < 7.15 < 7.15

S96T002312 142: 2 Upper < 8.19 < 7.36 < 7.775

S96T002317 Lower %/ < 7.46 < 7.81 < 7.635

U,
0



Table A-12. Tank 241-S-101 Analytical Results: Cobalt. (4 sheets)

Sawple Core: J Sub- Sample (WeraD RSD Projcted
Number Segment jSegmens _ esu__ Duplicate Mea Mean <Mean) frventory

&.Ukds adid igest p__~g/g gg/g pg/g ,g/g% k
S96T002313 142: 3 Upper < 8.19 < 8.1 < 8.145 Cont. Cont. Cont.

Lower % < 8.34 < 8.03 < 8.185

S96T002109 142: 4 Upper < 8.02 < 8.18 < 8.1

S96T002110 Lower < 7.86 < 7.72 < 7.79

S96T002111 142: 5 Upper < 7.07 < 7.72 < 7.395

S96T002112 Lower < 7.13 < 7.64 < 7.385

896T002113 142: 6 Upper < 7.79 < 8.95 < 8.37

S96T002098 Lower < 7.86 < 8.16 < 8.01

S96T002114 142: 7 Upper < 7.92 < 8.05 < 7.985

S96T02115Lower < 7.34 C 7.17 < 7.255

S96T002116 142: 8 Upper < 7.41 < 7.2 < 7.305

S96T002117 Lower < 7.51 C 7.4 C 7.455

Solid eomposdtes: fusion digest jzg/g jtg/g pg/g jtg/g % ___ kg
S96T002723 138 N/A < 418 < 434 < 426 < 420 N/A < 1,090
S96T002731 142 N/A < 408 < 421 < 414.5

Solid composdtes: acid d0gest pg/g pg/g pg/g p/g % __ kg
S96T002724 138 N/A < 13.7 < 13.6 c 13.65 < 13.4 N/A C 34.7

S9T073142 [N/A < 13.5 < 12.7 < 13.1

Solid compnsltes:_H 1 O/ad d dilution gg/g pg/g ggggg kg
S96T002726 138 N/A < 11.2 < 10.9 < 11.05 < 10.8 N/A < 28.0

S96T002736 142 N/A < 11 < 10.1 < 10.55

U.'



Table A-12. Tank 241-S-101 Analytical Results: Cobalt. (4 sheets)

SaaIple C e: Su Sanple Overalj RSD Prjected
NumIb::$S:gxent Segmet REsut Duplicate Mean Mean (Mean) hnentory

)Drshzabke Uqukkds__ sg/mL pg/mL pg/niL sg/aL % kg__ __

S96T001886 138: iR DL < 8.02 < 8.02 < 8.02 < 8.02 N/A < 0.361

S96T001909 138: 2R1 DL < 8.02 < 8.02 < 8.02

S96T002043 138: 3R DL < 8.02 < 8.02 < 8.02

(Sb



Table A-13. Tank 241-S-101 Analytical Results: Copper. (4 sheets)

Number jegiitj Segmet Resut Dupiate Mean Mean_ (an) _nvet_

Soflis: fusion digest p_ _ g/g pg/g pg/g_ pg/g % kg _ __

Saflhp ~ ~ ~ ~ ....... ... )~I1~uo

S96T001903 138: 2R1 Lower < 197 < 186 < 191.5

S96T002040 138: 3AR Whole < 204 < 191 < 197.5

S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower < 181 < 176 < 178.5

S96T002045 138: 6 Upper 520 < 189 354.5QC:e

S96T002047 Lower < 207 < 191 < 199

S96T002193 138: 7 Upper < 208 < 212 < 210

S96T002202 Lower < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower < 189 < 204 < 196.5

S96T002194 138: 9 Upper < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5

S96T002090 142: 1 Upper < 206 < 205 < 205.5

S96T002310 142: 2 Upper < 188 < 185 < 186.5

S96T002316 Lower < 204 < 203 < 203.5

S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower < 195 < 191 < 193

S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203

S96T002093

S96T002106

142: 5 Upper %/

Lower %

< 194

< 204

< 187

< 187

* 190.5

* 195.5

< 206 N/A < 534

(Si
(.3



Table A-13. Tank 241-S-101 Analytical Results: Copper. (4 sheets)

Sample CIre Su-Sampte Overll RSD Projeted
Number Segmnt iSegent Resut Deplcate Mean Mean 4Meaa).Jnsetory

Solids: fusion dfget __ _ g/g pg/g pg/g gg/g %___ kg
S96T002094 142: 6 Upper < 207 < 203 < 205 Cont. Cont. Cont.

S96T002091 Lower % < 206 < 205 < 205.5

S96T002095 142: 7 Upper < 199 < 201 < 200

S96T002107 Lower % < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

S96T002108 Lower % < 204 < 200 < 202

Sois cdd etp/ g/g pggh/gk
S96T001905 138: 2R1 Lower 7.76 7.87 7.815 12.7 21.4 32.9

S96T001892 138: 5 Upper 8.75 9.18 8.965

S96T001904 Lower 5.86 6.14 6.00

S96T002049 138: 6 Upper 8.49 8.9 8.695

S96T002050 Lower 11.6 26.5 19.05Qc:e

S96T002195 138: 7 Upper % 17.6 15.7 16.65

S96T002203 Lower 14.9 16.6 15.75

S96T002051 138: 8 Upper 16.8 20.6 18.7

S96T002052 Lower 25.4 25.5 25.45
S96T002196 138: 9 Upper 30.3 30.8 30.55

S96T002200 Lower 13.7 14.3 14

S96T002097 142: 1 Upper < 3.57 4.16 3.865

S96T002312 142: 2 Upper 9.72 < 3.68 6.700*

S96T002317 Lower < 3.73 < 3.91 < 3.82

(Si



Table A-13. Tank 241-S-101 Analytical Results: Copper. (4 sheets)

Sample Core: Sub- Sarple Orerufl 151D Projected
Number Jegment Sgment Resut Duplicate .Me. (M..n) vetry

Soldrac.dd..gestpg/... .g.../g..g/g..g/g...... .... . . g g...~ ..... .c s ... ,

S96T002313 142: 3 Upper 1% 7.24 7.76 7.5 Cont. Cont. Cont.

S96T002320 Lower < 4.17 < 4.01 < 4.09

S96T002109 142: 4 Upper < 4.01 6.29 5.15Qc:e

S96T002110 Lower 11 6.89 8.9450
S96T002111 142: 5 Upper 5.3 8.89 7 .09 5QC:e

S96T002112 Lower 10.7 8.84 9.77

S96T002113 142: 6 Upper % < 3.89 < 4.48 < 4.185

S96T002098 Lower 28.9 25.5 27.2

S96T002114 142: 7 Upper 16.6 16.2 16.4

S96T0(2115 Lower 18.6 18.3 18.45

S96T002116 142: 8 Upper 19.1 18.6 18.85

S96T002117 Lower 11.2 9.15 10.175
s... .compa fa .t.../...g/.. .. /. .g/g % k

________ ______ ............

S96T002723 1138 N/A < 209 < 217 C 213 < 210 N/A < 544

S96T002731 142 IN/A < 204 < 210 < 207

Sofld composlter: acdd digest pg/gg .g/g ag/g % kg _ __

S96T002724 1138 N/A 18.6 17.2 17.9 15.2 18.0 39.4

S96T12733 142 N/A 13.4 11.5 12.45

Solid ....osites: H2OIRCd dibat...... g/g .... kg
S96T0027261 138 N/A < 5.62 < 5.46 < 5.54 < 5.40 N/A 1.40

S96T002736I 142 N/A < 5.48 < 5.04 < 5.26

a,
U,



Table A-13. Tank 241-S-101 Analytical Results: Copper. (4 sheets)

Sample Core: Sub- Saqple Overall BSD PrOJcted
Numbe Segent Sgmen Xmslt Dup__cat Man Mean (Mean) Inventory

r..n. .. qus.. . .... ... p /L .. pg/m. .. g/mL .. g.L ...... kg.
S96T001886D 138: iR DL < 4.01 < 4.01 < 4.01 < 4.01 N/A < 0.180

S96T001909D 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043D 138: 3R DL < 4.01 < 4.01 < 4.01

(A
C.'



Table A-14. Tank 241-S-101 Analytical Results: Iron. (4 sheets)

Samp e C .Sa.p. . ver... ..P
Number Segment jSegnmen*.Reu Dpicat Me___ Mean NMesn) I*eutmry

Soflds: fusion digest___ ng/g pg/g pg/a gg/g %o kg
S96T001903 138: 2R1 Lower / < 984 < 931 < 957.5

S96T002040 138: 3AR Whole < 1,020 1,010 1,015

S96T001891 138: 5 Upper % < 1,050 2,250 1,650'

S96T001902 Lower 910 1,010 960

S96T002045 138: 6 Upper 1,160 1,090 1,125

S96T002047 Lower 1,100 1,380 1,240Qc:e

S96T002193 138: 7 Upper % 1,480 1,530 1,505

S96T002202 Lower 1,810 1,860 1,835

S96T002046 138: 8 Upper h 1,890 1,890 1,890

S96TOO2048 Lower % 2,150 2,220 2,185

S96T002194 138: 9 Upper 2,540 2,510 2,525

S96T002199 Lower 1,140 < 1,040 1,090

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper < 938 < 923 < 930.5

S96T002316 Lower < 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 < 954 < 965.5

S96T002092 142: 4 Upper < 1,010 < 999 < 1,004.5

S96T002105 Lower 1,220 < 1,030 < 1,125

S96T002093

S96T002106

142: 5 Upper %

Lower /

< 968

1,310

< 936

1,010

< 952

1,360 8.2 3,530

U,
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Table A-14. Tank 241-S-101 Analytical Results: Iron. (4 sheets)

Sample Cr: Sub- Sample Overall BSD Prvjeeted
Nwnber _egment Segment Reu_ Dpcae e Mean (Mewz) Inventwry

$o#Jds: fu.i d.ges.. .g.g .../ ..g k.
. .__ . ........ .... ................... ....... _ _ _ _ _

S96T002094 142: 6 Upper /2 1,080 1,390 1,235e Cont. Cont. Cont.

S96T002091 Lower 1,230 1,470 1,350

S96T002095 142: 7 Upper 1,710 1,550 1,630

S96T002107 Lower 1,780 1,860 1,820

S96T002096 142: 8 Upper 1 2,620 2,350 2,485

S96T002108 Lower 1,860 2,200 2,030

Solds:acd dget p/g g/ ygg g/g % _ __ kg
S96T001905 138: 2R1 Lower % 470 479 474.5 719 11.1 1,860

S96T001892 138: 5 Upper 394 420 407

S96TOO1904 Lower 384 424 404

S96T002049 138: 6 Upper 499 522 510.5

S96T002050 Lower % 632 690 661

S96T002195 138: 7 Upper 786 770 778

S96T002203 Lower 889 1,010 949.5

S96T002051 138: 8 Upper 1,090 1,090 1,090

S96T002052 Lower 1,370 1,360 1,365

S96T002196 138: 9 Upper 1,760 1,680 1,720

S96T002200 Lower 475 484 479.5

S96T002097 142: 1 Upper 418 432 425

S96T002312 142: 2 Upper 462 400 431

S96T002317 Lower 441 450 445.5

00



Table A- 14. Tank 241-S-101 Analytical Results: Iron. (4 sheets)

Sample Core: Sub- Sample Drerall RSD Prqjected
Number Segent Sg n .. Duplicate Mxa-0Mewz (Mean).Inventory

S is ci etpg/g pg/g -ggp/gk

S96T002313 142: 3 Upper % 617 591 604 Cont Cant. Cont.
S96T002320 Lower 435 424 429.5

S96T002109 142: 4 Upper % 478 504 491

S96T002110 Lower 648 667 657.5
S96T002111 142: 5 Upper 265 361 3 13QC:e

S96T002112 Lower 466 533 499.5

S96T002113 142: 6 Upper 411 478 444.5
S96T002098 Lower 873 1,690 1,281.5Q

S96T002114 142: 7 Upper 798 845 821.5
S96T002115 Lower 1,160 1,090 1,125
S96T002116 142: 8 Upper 1,380 1,300 1,340
S96T002117 Lower 930 763 846.5
-od compodesi: fusion d gest....... /s "/ ni/g _/g%...kg

S96T002723 138 N/A 1,400 1,330 1,365 1,200 13.8 3,110
[9T071 142 [N/A < 1,020 < 1,050 < 1,035

Solid composdte: acid diget...nt pg/s/a pg/a....../ .... % .. kg
S96T002724 138 N/A 802 761 781.5 736 6.1 1,910

S96T002733 142 N/A 727 655 691
Solid composftes: H20/acdd dilution pg/u pg/g pg/g...pg/g % kg _ __

S96T0027261 138 N/A < 28.1 < 27.3 < 27.7 < 27.0 N/A c 70.0
S96T0027361 142 N/A < 27.4 < 25.2 < 26.3

Ut



Table A-14. Tank 241-S-101 Analytical Results: Iron. (4 sheets)

Sampi Co I Duplb-te Sample Oveat RSD Projeced
Nuber SegmetpSemeut st Dpiae Mea Men (Mewn) Inventory

Dra.sable .q .. /.. pg/. .g/mL .g/.L % kg

S96T001886 138: IR DL < 20.1 < 20.1 < 20.1 < 20.1 N/A < 52.1
S96T001909 138: 2R1 DL < 20.1 < 20.1 < 20.1

S96T002043 138: 3R DL < 20.1 < 20.1 < 20.1

0

C)
cn

0~'

0



Table A-15. Tank 241-S-101 Analytical Results: Lanthanum. (4 sheets)
Sample CI e: ___Iu-,. S.mp.e ail... Prj.. eted
Nube Ie. nt.gmn Rest Duplicate Men Mean (Mean) jnventoy

Solids: Muien diget pg/g pg/g pg/g pg/j %*k7 .7 .7____

S96T001903 138: 2R1 Lower % < 984 < 931 < 957.5
S96T002040 138: 3AR Whole < 1,020 < 954 < 987
S96T001891 138: 5 Upper < 1,050 < 1,060 < 1,055
S96T001902 Lower < 907 < 880 < 893.5
S96T002045 138: 6 Upper < 959 < 943 < 951
S96T002047 Lower < 1,040 < 953 < 996.5
S96T002193 138: 7 Upper < 1,040 < 1,060 < 1,050
S96T002202 Lower / < 998 < 1,000 < 999
S96T002046 138: 8 Upper < 1,030 < 1,040 < 1,035
S96T002048 Lower < 946 < 1,020 < 983
S96T002194 138: 9 Upper < 963 < 1,020 < 991.5
S96T002199 Lower < 1,060 < 1,040 < 1,050
S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025
S96T002310 142: 2 Upper < 938 < 923 < 930.5
S96T002316 Lower < 1,020 < 1,010 < 1,015
S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020
S96T002319 Lower < 977 < 954 < 965.5
S96T002092 142: 4 Upper < 1,010 < 999 < 1,004.5
S96T002105 Lower < 998 < 1,030 < 1,014
S96T002093

S96T002106

142: 5 Upper %

Lower %

< 968

C 1,020

< 936

< 936

< 952

< 978

< 999 N/A < 2,590

0~'



Table A-15. Tank 241-S-101 Analytical Results: Lanthanum. (4 sheets)

Sample Co: Sub- Sape OCera! RD Prtoeted
Number jSegent jSegment Rst Duice MenMean (Men)' Invntwry

Sois fuindgs gg// g pg g/g kg
S96T002094 142: 6 Upper < 1,040 < 1,010 < 1,025 Cont. Cont. Cont.

S96T002091 Lower < 1,030 < 1,020 < 1,025
S96T002095 142: 7 Upper < 993 < 1,000 < 996.5
S96T002107 Lower < 1,070 < 1,090 < 1,080
S96T002096 142: 8 Upper < 995 < 991 < 993
S96T002108 Lower < 1,020 < 998 < 1,009
Solids: ai etp/ ggp/ ggk
S96T001905 138: 2R1 Lower / < 19.1 < 19.4 < 19.25 < 19.6 N/A < 50.8
S96T001892 138: 5 Upper < 19.1 < 20.1 < 19.6
S96T001904 Lower % < 17.9 < 19.6 < 18.75
S96T002049 138: 6 Upper '/ < 18.8 < 19.5 < 19.15
S96T002050 Lower < 18.5 < 20.4 < 19.45
S96T002195 138: 7 Upper < 22 < 22.5 < 22.25
S96T002203 Lower %/ < 19.6 < 20.4 < 20
S96T002051 138: 8 Upper < 18.5 < 19 < 18.75
S96T002052 Lower < 19 < 19.6 < 19.3
S96T002196 138: 9 Upper 22.6 24.5 23.55
S96T002200 Lower < 18.4 < 19.9 < 19.15
S96T002097 142: 1 Upper < 17.9 < 17.9 < 17.9
S96T002312 142: 2 Upper < 20.5 < 18.4 < 19.45
S96T002317 Lower % < 18.7 < 19.5 < 19.1

0"



Table A-15. Tank 241-S-101 Analytical Results: Lanthanum. (4 sheets)

Sample Core: Sub- Samphe Overall END Projected
Nurnber Segmentj Segment Resut Nupbcate Mean Mean (Mesn) hnxoy

Sods:aci d ges pg/g jzg/g g pgg 5gg kg
S96T002313 142: 3 Upper % < 20.5 < 20.3 < 20.4 Cont. Cont. Cont.
S96T002320 Lower < 20.9 < 20.1 < 20.5

596T002109 142: 4 Upper < 20.1 < 20.5 < 20.3
S96T002110 Lower < 19.7 < 19.3 C 19.5
S96T002111 142: 5 Upper % < 17.7 < 19.3 < 18.5
S96T002112 Lower < 17.8 < 19.1 < 18.45
S96T002113 142: 6 Upper < 19.5 < 22.4 < 20.95
S96T002098 Lower < 19.6 < 20.4 < 20
S96T002114 142: 7 Upper < 19.8 < 20.1 < 19.95
S96T002115 Lower < 18.4 < 17.9 < 18.15
S96T002116 142: 8 Upper 19.4 18.3 18.85

S96T002117 Lower < 18.8 < 18.5 < 18.65
Solid composites: fusion tigest itg/ig ni ______ 4/g %____ kg
S96T002723 138 fN/A < 1,050 < 1,090 < 1,070 < 1,050 N/C 2,720

9T07 1 142 jN/A < 1,020 < 1,050 < 1,035
Silid composites: adid dige-st i'g/g ...... s. ...//

S96T002724 138 N/A < 34.3 < 34.1 < 34.2 < 34.2 N/C 88.7
S96T002733 142 N/A < 33.8 < 31.7 < 32.75

Solid coaposltes: HzO/aIu dtbztiou pg/g ggg itg/g pg/ga %_ _ kg
S96T0027261 138 eN/A < 28.1 < 27.3 < 27.7 27.0 N/A < 70.0
S96T0027361 142: N/A < 27.4 < 25.2 < 26.3

0'
U)



Table A-15. Tank 241-S-101 Analytical Results: Lanthanum. (4 sheets)

Samphe I Core: j Sub- Sample Overall RSD Prtjected
Number Segment jSegment Ret Duplikate Meban Mean (Mean) Invetry

DraIna82qutds pg/mt pg/m / ... % .......
S96T001886 138: iR DL < 20.1 < 20.1 < 20.1 < 20.1 N/A < 0.905
S96T001909 138: 2R1 DL < 20.1 < 20.1 < 20.1
S96T002043 138: 3R *DL < 20.1 < 20.1 < 20.1



Table A-16. Tank 241-S-101 Analytical Results: Lead. (4 sheets)

Sample C Ie |Iub Smxpfe Oveat RSD.Prq jeted
Nwsbe -emn j -emn Neut Dpbcate ,Mn Mlea. Mean) nventwry

Soflds: fnsiondigest _ _ pg/g J pg/g g/g__ gg/g % kg
S96T001903 138: 2R1 Lower / < 1,970 < 1,860 < 1,915
S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975
S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110

S96T001902 Lower % < 1,810 < 1,760 < 1,785
S96T002045 138: 6 Upper < 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower % < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070
S96T002048 Lower < 1,890 < 2,040 < 1,965
S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105
S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055
S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865
S96T002316 Lower < 2,040 < 2,030 < 2,035
S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower < 1,950 < 1,910 < 1,930

S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010

S96T002105 Lower < 2,000 < 2,060 < 2,030
S96T002093

S96T002106

142: 5 Upper %/

Lower %

< 1,940

< 2,040

C 1,870

C 1,870

< 1,905

* 1,955

< 2,000 N/A < 5,180

0~~a,



Table A-16. Tank 241-S-101 Analytical Results: Lead. (4 sheets)

Sample Core: Sub- Sample Onerall RSD Projected
Number Segment tefn esl ulcate ~Ma en M.) In tr_______..... .. r .... .__ . .. .s .........

.tlids twxsio digest........... g.. ../. ..g _k

S96T002094 142: 6 Upper / < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.
S96T002091 Lower % < 2,060 < 2,050 < 2,055
S96T002095 142: 7 Upper % < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 < 2,160
S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985
S96T002108 Lower < 2,040 < 2,000 < 2,020
Soflds: acid digest ygg/ g /g__ pg/g p/g % _ __ kg
S96T001905 138: 2R1 Lower 50.8 53 51.9 < 51.5 N/A < 133
S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25
S96T001904 Lower 50.8 55.3 53.05
S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25
S96T002050 Lower < 37.1 < 40.9 < 39
S96T002195 138: 7 Upper < 44 < 44.9 < 44.45

S96T002203 Lower < 39.1 56.3 < 47.7Qc~c

S96T002051 138: 8 Upper < 36.9 < 38 < 37.45
S96T002052 Lower < 37.9 < 39.1 < 38.5
S96T002196 138: 9 Upper % < 36.9 < 36.4 < 36.65
S96T002200 Lower < 36.8 < 39.8 < 38.3
S96T002097 142: 1 Upper 73.5 77.5 75.5
S96T002312 142: 2 Upper 80.5 78.2 79.35
S96T002317 Lower 78.9 84.2 81.55

aON



Table A-16. Tank 241-S-101 Analytical Results: Lead. (4 sheets)

Samle ore Su- Smpl Ovral RD Prtjected
Number _egmen _egme_ _ esu__ Dpcae Mean Mean (en netr

Sois:wi digest _g/g _ jgg/ g /gl %___ kg
S96T002313 142: 3 Upper /z < 41 < 40.5 < 40.75 Cont. Cn.Cont.

S96T002320 Lower 80.4 98.2 89.3
S96T002109 142: 4 Upper % 95.4 88 91.7

S96T002110 Lower % 65.5 72.7 69.1
S96T002111 142: 5 Upper %1 < 35.3 < 38.6 < 36.95
S96T002112 Lower 39.6 < 38.2 38.9

S96T002113 142: 6 Upper 76.5 83.8 80.15
S96T002098 Lower < 39.3 < 40.8 < 40.05
S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T02115Lower < 36.7 < 35.8 < 36.25
S96T002116 142: 8 Upper < 37.1 < 36 < 36.55
S96T002117 Lower < 37.5 C 37 < 37.25
Solid cmposit afuto digest pg/g pg/g sg/g. , gg 4k
S96T002723 [138 JN/A < 2,090 C 2,170 < 2,130 < 2,100 N/A < 5,44o

9T07 1 142 [N/A < 2,040 < 2,100 < 2,070
So*Id corosit : acid dig.est......... /. g _ / _ pg/t n.% kg
S96T002724 1138 N/A < 68.6 < 68.2 < 68.4 < 68.6 N/A < 178
S96T002733__ 142 N/A < 67.7 69.9 68.8

Sclid compostes_HOfaciddlhtIwz ggg g/g pg/g __g/g_ % kg_ ___

S96T0027261 J138 3 N/A c 56.2 C 54.6 < 55.4 54.0 N/A C 140

S96T1236 142 [N/A < 54.8 < 50.4 < 52.6

ON
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Table A-16. Tank 241-S-101 Analytical Results: Lead. (4 sheets)

Sample Coe u-Sample Overall RB)) Proeted
Nm ber _egmen _egmen Re____pict Ma Mean (Mean) -netr

Draiab___i__d _________ pg/mL pg/mt pg/mL gg/mL 1% kg
S96T001886 138: IR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80
S96T001909 138: 2R1 *DL < 40.1 < 40.1 < 40.1
S96T002043 138: 3R *DL < 40.1 < 40.1 < 40.1

0'
00



Tank 241-S-101 Analytical Results: Magnesium. (4 sheets)

Saxple C re S1b-Sample 1veal R roetedner eg S egmet Rs wp e M Me. ....... r

Solids: fusen digest p___ jg/g *g/g } gg p/g %k
..... ... ..Im

S96T001903 138: 2R1 Lower / < 1,970 < 1,860 < 1,915
S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975
S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110
S96T001902 Lower % < 1,810 < 1,760 < 1,785
S96T002045 138: 6 Upper < 1,920 < 1,890 < 1,905
S96T002047 Lower < 2,070 < 1,910 < 1,990
S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100
S96T002202 Lower < 2,000 < 2,000 < 2,000
S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070
S96T002048 Lower < 1,890 < 2,040 < 1,965
S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990
S96T002199 Lower < 2,130 < 2,080 < 2,105
S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055
S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865
S96T002316 Lower % < 2,040 < 2,030 < 2,035
S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040
S96T002319 Lower / < 1,950 < 1,910 < 1,930
S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010
S96T002105 Lower % < 2,000 < 2,060 < 2,030
S96T002093

S96T002106

142: 5 Upper %/

Lower %/

* 1,940

< 2,040

< 1,870

< 1,870

C 1,905

< 1,955

< 2,000 N/A < 5,180

. - -__ _ _ I. I I I

>
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Table A-17. Tank 241-S-101 Analytical Results: Magnesium. (4 sheets)

Sample ICore: Sub-Sample tveraD RISP Projeced
Number Sgen Segment Reut Doplicate Mean Mean. (Meau).Jiwentor

Solidk fuio dgest pg/g pg/g__ ng/ggk
S96T002094 142. 6 Upper % < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower < 2,060 < 2,050 < 2,055
S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000
S96T002107 Lower < 2,150 < 2,170 < 2,160
S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985
S96T002108 Lower < 2,040 < 2,000 < 2,020
Solids:.~i .gest //

. . . .. ____________________ _ .......________ ....__ . . .. ___......_______.___...._ ~... .... . .* . f ... g

S96T001905 138: 2R1 Lower < 38.1 < 38.7 < 38.4 < 42.3 N/A < 110
S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower < 35.8 < 39.2 < 37.5
S96T002049 138: 6 Upper < 37.6 40.7 < 39.15

S96T002050 Lower 46 73.9595ce

S96T002195 138: 7 Upper < 44 < 44.9 < 44.45

S96T002203 Lower C 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper 52.9 54.8 53.85

S96T002052 Lower C 37.9 C 39.1 C 38.5
S96T002196 138: 9 Upper < 36.9 < 36.4 < 36.65
S96T002200 Lower < 36.8 < 39.8 < 38.3
S96T002097 142: 1 Upper < 35.7 < 35.7 < 35.7
S96T002312 142: 2 Upper < 40.9 < 36.8 < 38.85

S96T002317 Lower < 37.3 < 39.1 < 38.2

0



Table A-17. Tank 241-S-101 Analytical Results: Magnesium. (4 sheets)

Sample Core: Sub- Sample Oneralf 1R1D Projected
Nmbr SegqwtSeget Rs Dupliate Mean Mean (Memn) bwveitory

Soldst ecId d get gg/g pg/g.... /.....g/g kg
S96T002313 142: 3 Upper % < 41 < 40.5 < 40.75 Cont. Cont. Cont.

S96T002320 Lower < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper % < 40.1 < 40.9 < 40.5

S96T002110 Lower 61.7 72.1 66.9
S96T002111 142: 5 Upper %/ < 35.3 < 38.6 < 36.95

S96T002112 Lower 1 < 35.7 41.7 < 38.7
S96T002113 142: 6 Upper % < 38.9 < 44.8 < 41.85

S96T002098 Lower < 39.3 72.1 < 5 5 .7c:e

S96T002114 142: 7 Upper %/ 51.9 43.6 47.75
S96T002115 Lower < 36.7 < 35.8 < 36.25
S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower % < 37.5 < 37 < 37.25
Solid compott2fuin jiet gsg/g figgp/ kg
S96T002723 138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440
S96T002731 142 N/A < 2,040 < 2,100 < 2,070
Solid tomposlit: adid dtgest pg/g pg/g gzg/g jsgfg %_ _ kg__
S96T002724 138 N/A < 68.6 < 68.2 < 68.4 < 67.0 N/A < 174

S96TOO2733 142 N/A < 67.7 < 63.5 < 65.6
Solid composdtes: H2O/adid 41ixtion....g/g pg/g... s.g/.....gfg% kg
S96T0027261 138 N/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

S96T0027361 142 N/A < 54.8 < 50.4 < 52.6

-J



Table A-17. Tank 241-S-101 Analytical Results: Magnesium. (4 sheets)

-apl ICtre: Sub Sample OvraR RSD Prtjected
Njbe Sgment Segmnt test Dpcae Mean Mea (Mean).lurentory

........e . qud .g/l.mL pg/L % ....... kg

S96T001886 138: IR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80
S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1
S96T002043 138: 3R DL < 40.1 < 40.1 < 40.1

-.4
Is)



Table A-18. Tank 241-S-101 Analytical Results: Manganese. (4 sheets)

falue : a~Lasub- _______ -amp e Ove)all vSD r
NsamPerjeglntSegta RSut DThqiate W.nMan (en Pvetery

S ds: udfgest __g/g' 1g/ 4gy/g % 1 k
S96T001903 138: 2R1 Lower / 224 284

S96T002040 138: 3AR Whole 595 609 602

S96T001891 138: 5 Upper 1,100 1,110 1,105

S96T001902 Lower % 1,480 1,540 1,510

S96T002045 138: 6 Upper 1,760 1,730 1,745

S96T002047 Lower 1,750 2,140 1,945

S96T002193 138: 7 Upper 2,330 2,370 2,350

S96T002202 Lower 2,850 2,810 2,830

S96T002046 138: 8 Upper 3,200 3,030 3,115

S96T02048 Lower 3,490 3,500 3,495

S96T002194 138: 9 Upper 3,100 3,140 3,120

S96T002199 Lower 960 809 884.5

S96T002090 142: 1 Upper 265 273 269

S96T002310 142: 2 Upper 279 264 271.5

S96T002316 Lower 313 324 318.5

S96T002311 142: 3 Upper 292 286 289

S96T002319 Lower 299 307 303

S96T002092 142: 4 Upper 356 344 350

S96T002105 Lower % 1,100 908 1,004

S96T002093

S96T002106

142: 5 Upper %

Lower

1,350

1,940

1,250

1,560

1,300

1, 7 5 0Qc:e

1,540 17.8 3,990

-J
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Table A-18. Tank 241-S-10t Analytical Results: Manganese. (4 sheets)

ap I CdorKe: Sub- Sampie Cverael RSD1 Prqjeeted
Numtber Semn &egen=sut Duttkcte Me . Mean (Mewz) Turmutory

Molds.: fuson d0gest g/ ggp/ ggk
___ _____ ___ ___ _ sg/....~.J... .. ...........

S96T002094 142: 6 Upper /2 2,100 2,110 2,105 Cont. Cont. Cont.

S96T002091 Lower % 2,260 2,560 2,410

S96T002095 142: 7 Upper 2,720 2,730 2,725
S96T002107 Lower % 2,490 3,420 2,955QC:e

S96T002096 142: 8 Upper 3,940 3,490 3,715
S96T002108 Lower 1,870 2,160 2,015

kdId dgest /g.... g/ 0g/g ...... %. kg..
S96T001905 138: 2R1 Lower 856 875 865.5 1,440 18.4 3,730
S96T001892 138: 5 Upper 1,080 1,150 1,115

S96TO01904 Lower 691 761 726
S96T002049 138: 6 Upper 1,360 1,490 1,425

S96T002050 Lower 1,790 1,990 1,890
S96T002195 138: 7 Upper 2,050 2,110 2,080

S96T002203 Lower 2,360 2,570 2,465

S96T002051 138: 8 Upper 2,830 2,730 2,780
S96T002052 Lower 3,170 3,100 3,135

S96T002196 138: 9 Upper 2,400 2,150 2,275

S96T002200 Lower 766 769 767.5

S96T002097 142: 1 Upper 227 226 226.5

S96T002312 142: 2 Upper 230 203 216.5

S96T002317 Lower 231 239 235



Table A-18. Tank 241-S-101 Analytical Results: Manganese. (4 sheets)

Sample ore:S;b Sample DreraD SD Proected
Number JSeet Segment Resu__ Duplicate Me0%en(eau) Inventory

S.11dm: acd dgest pg/t g pg g pg/g j yjg/g %_ __ kg
S96T002313 142. 3 Upper % 1,800 1,560 1,680 Cont. Cont. Cont.

S96T002320 Lower %A 248 251 249.5
S96T002109 142: 4 Upper % 286 286 286

S96T0021 10 Lower 788 802 795

S96T002111 142: 5 Upper 710 1,000 8 5 5QC:e

S96T002112 Lower %A 1,360 1,430 1,395

S96T002113 142: 6 Upper 220 257 238.5

S96T002098 Lower 1,960 3,190 2,5750*h

S96T002114 142: 7 Upper 2,210 2,220 2,215

S96T02115Lower % 2,960 2,900 2,930
S96T002116 142: 8 Upper 3,230 3,130 3,180

S96T002117 Lower 1,620 1,2601,4ce

Solid compositet N: nigest.......g/.% p sg/ /%k.........

S96T002723 138 IN/A 2,050 2,020 2,035 1,700 19.7 4,410
S96T002731 142 3 N/A 1,340 1,390 1,365

S9idTomposits: add digest pg/g 28/g 28/ 28/6 % kg
S96T002724 138 IN/ A 1,960 1,870 1,915 1,580 21.0 4,100

S96T002733 142 [N/A 1,310 1,190 1,250

S96dcomost : f/acd dl.....g.gg pg142: % Upper........... .kg
S96T002726 138 N/A < 5.62 < 5.46 5.54 < 5.4 N/A < 14.0

S96T002736 142 N/A < 5.48 < 5.04 < 5.26

-J
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Table A-18. Tank 241-S-101 Analytical Results: Manganese. (4 sheets)

Sawp e Core; ub Sample OveraB RSD) Foeted
Namber JSegmen Sgmnt tesudt Dulct enMean (Mean) bzvuutory

_ _ _d _ pg/mL sg/mL pg/mL sg/mLg... ......... kg
S96T001886 138: IR DL < 4.01 < 4.01 < 4.01 < 4.01 N/A < 0.180
S96T001909 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043 138: 3R DL < 4.01 < 4.01 < 4.01

41i
C\



Table A-19. Tank 241-S-101 Analytical Results: Molybdenum. (4 sheets)

Sap j Coeu-Sampde O)verall jRSD P'rijected
Number ,emn Semn eut Dpiae Mean Mea (Mea) netr

Lolids iuson digest __g/g ___ jg/g __g/_ __g/g % kg__ __

S96T001903 138: 2R1 Lower % < 984 < 931 < 957.5

S96T002040 138: 3AR Whole < 1,020 < 954 < 987

S96T001891 138: 5 Upper < 1,050 < 1,060 < 1,055

S96T001902 Lower < 907 < 880 < 893.5
S96T002045 138: 6 Upper < 959 < 943 < 951

S96T002047 Lower % < 1,040 < 953 < 996.5
S96T002193 138: 7 Upper % < 1,040 < 1,060 < 1,050

S96T002202 Lower < 998 < 1,000 < 999

S96T002046 138: 8 Upper < 1,030 < 1,040 < 1,035

S96T002048 Lower < 946 < 1,020 < 983
S96T002194 138: 9 Upper < 963 < 1,020 < 991.5
S96T002199 Lower < 1,060 < 1,040 < 1,050

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper / < 938 < 923 < 930.5

S96T002316 Lower < 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 < 954 < 965.5

S96T002092 142: 4

S96T002105

Upper %

Lower %

C 1,010

< 998

< 999

< 1,030

* 1,004.5
C 1,014

< 999 N/A < 2,590

-a-a



Table A-19. Tank 241-S-101 Analytical Results: Molybdenum. (4 sheets)

Sample Cr: Sub Sample OveruH RSD Prjected
Nube $emet tegnent Tehl D hlcate Mea Mean (Mea) cavntry

.1ids: fus digest pg/g pg/g pg/gt g _% _kg

S96T002093 142: 5 Upper /2 < 968 < 936 < 952 Cont. Cont. Cont.

S96T002106 Lower < 1,020 < 936 < 978

S96T002094 142: 6 Upper % < 1,040 < 1,010 < 1,025
S96T002091 Lower % < 1,030 < 1,020 < 1,025
S96T002095 142: 7 Upper < 993 < 1,000 < 996.5
S96T002107 Lower < 1,070 < 1,090 < 1,080
S96T002096 142: 8 Upper < 995 < 991 < 993
S96T002108 Lower < 1,020 < 998 < 1,009

Sods: ud dgst pg/g pg/g.......g/g /g %... kg

S96T001905 138: 2R1 Lower % 42.6 42 42.3 33.4 13.3 86.8
S96T001892 138: 5 Upper 45 45.8 45.4

S96T001904 Lower 39.5 41.9 40.7

S96T002049 138: 6 Upper 30.6 30.2 30.4

S96T002050 Lower 27.7 26.3 27

S96T002195 138: 7 Upper < 22 < 22.5 < 22.25
S96T002203 Lower < 19.6 < 20.4 < 20

S96T002051 138: 8 Upper % < 18.5 < 19 < 18.75

S96T002052 Lower < 19 < 19.6 < 19.3

S96T002196 138: 9 Upper < 18.5 < 18.2 < 18.35
S96T002200 Lower < 18.4 < 19.9 < 19.15
S96T002097 142: 1 Upper 47.2 46.3 46.75

00



Table A-19. Tank 241-S-101 Analytical Results: Molybdenum. (4 sheets)

-apl Core: I Sub- Sample Onerfl 1RSD Projected
Numberj Segment Segment Neut Dplicate Mean ea (Mea) Jnventory

...... .... gg/g. .. / .. pg/g. .g % kg
S96T002312 142: 2 Upper % 47.2 40.8 44

S96T002317 Lower 46.8 46.3 46.55
S96T002313 142: 3 Upper 34.5 29.6 32.05

S96T002320 Lower 49.2 50.1 49.65

S96T002109 142: 4 Upper 46.1 46 46.05

S96T002110 Lower % 48 49.7 48.85

S96T002111 142: 5 Upper 47.3 44.3 45.8

S96T002112 Lower 37.6 36.3 36.95

S96T002113 142: 6 Upper 45.2 50.3 47.75

S96T002098 Lower 26.3 42.8 34.55*e

S96T002114 142: 7 Upper %/ 21.6 21.6 21.6

S96T002115 Lower %h < 18.4 < 17.9 < 18.15

S96T002116 142: 8 Upper < 18.5 < 18.0 < 18.25

S96T002117 Lower < 18.8 < 18.5 < 18.65

Solid conpostus:fusion digest 41g g.p/ ggk______.. ..... ... . . . . ... . .... .. ~ kg

S96T002723 138 N/A < 1,050 < 1,090 < 1,070 < 1,050 N/A < 2,720

S96T002731 142 N/A < 1,020 < 1,050 < 1,035

Solid cowpwsites: acid di gest jzg/g pg/g pg/g sig/g %$ kg
S96T002724 138 N/A < 34.3 < 34.1 < 34.2 34.2 0.7 88.7

S9T0273142 N/A 34.8 33.6 34.2

4



Table A-19. Tank 241-S-101 Analytical Results: Molybdenum. (4 sheets)

.Sample Core:I Sub- Sample OvearlA RSD Projected
Nuber j Se et j Segnent..............Dpplict la Mean (Mean) h .tory

SeEMd compos tes:_H0/acd dflutdwp/gp/ pg/g pg/g %k
S96T002726 138 N/A < 28.1 < 27.3 < 27.7 < 28.9 N/A 74.9

S96T002736 142 N/A 34.8 < 25.2 3 0QcCe

Draixuable Uiqulds __g/m__L s/Lp/Lp/Lk
_ _ _ _ _ .__ _ ....... ......... As/ I g u _ _ _

S96T001886 138: IR DL 86.7 87.2 86.95 84.6 3.2 3.81

S96T001909 138: 2R1 DL 86.5 88.8 87.65

S96T002043 138: 3R DL 79.6 78.9 79.25

0
0



Table A-20. Tank 241-S-101 Analytical Results: Neodymium. (4 sheets)

$uampb Corei~ t : Sub- Samwpie Overa11 RSD Prjce
.Niihber Segmen Sagment Thal Dphcate. Mean Mean (Meau) lavetory

s: at............. pg/g g/. .g..g..%k

S96T001903 138: 2R1 Lower A < 1,970 < 1,860 < 1,915 < 2,000 N/A < 5,180
S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975
S96T001891 138: 5 Upper % < 2,100 < 2,120 < 2,110
S96T001902 Lower < 1,810 < 1,760 < 1,785
S96T002045 138: 6 Upper % < 1,920 < 1,890 < 1,905
S96T002047 Lower < 2,070 < 1,910 < 1,990
S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100
S96T002202 Lower < 2,000 < 2,000 < 2,000
S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070
S96T002048 Lower %/ < 1,890 < 2,040 < 1,965
S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990
S96T002199 Lower < 2,130 < 2,080 < 2,105
S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055
S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865
S96T002316 Lower < 2,040 < 2,030 < 2,035
S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040
S96T002319 Lower < 1,950 < 1,910 < 1,930
S96T002092 142: 4 Upper % < 2,020 < 2,000 < 2,010
S96T002105 Lower < 2,000 < 2,060 < 2,030

00



Table A-20. Tank 241-S-101 Analytical Results: Neodymium. (4 sheets)

Number 84:aet &eguent.Result Dpcae Mea Mea (Mess) Inwuntfry
Solhds fusion digest g/g pg/ pgg,/ % kg
S96T002093 142: 5 Upper < 1,940 < 1,870 < 1,905 Cont. Cont. Cont.

S96T002106 Lower < 2,040 < 1,870 < 1,955
S96T002094 142: 6 Upper < 2,070 < 2,030 < 2,050
S96T002091 Lower < 2,060 < 2,050 < 2,055
S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000
S96T002107 Lower < 2,150 < 2,170 < 2,160
S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985
S96T002108 Lower < 2,040 < 2,000 < 2,020
Sol.ds: acid d gest.pgg.... g/g pg/ g/g % kg
S96T001905 138: 2R1 Lower < 38.1 < 38.7 < 38.4 < 41.6 N/A < 108

S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower < 35.8 < 39.2 < 37.5

S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25
S96T002050 Lower < 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 < 44.9 < 44.45
S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper 43.1 41.6 42.35

S96T002052 Lower 48.2 47.2 47.7
S96T002196 138: 9 Upper 60.9 68.6 64.75

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper < 35.7 C 35.7 < 35.7

00



Table A-20. Tank 241-S-101 Analytical Results: Neodymium. (4 sheets)

Sap I Cor:j Sub- Sape OWera ltSD Projcted
Nsmber SegmentjSegment Resuit Duplicate Mean Mies (Meah) Intetory

Solids: scd dgest pg/g pgg/ g n/g *gg kg
S96T002312 142: 2 Upper % < 40.9 < 36.8 < 38.85 Cont. Cont. Cont.

S96T002317 Lower % < 37.3 < 39.1 < 38.2

S96T002313 142: 3 Upper < 41 < 40.5 < 40.75

S96T002320 Lower % < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper < 40.1 < 40.9 < 40.5

S96T002110 Lower % < 39.3 < 38.6 < 38.95

S96T002111 142: 5 Upper < 35.3 < 38.6 < 36.95

S96T002112 Lower < 35.7 < 38.2 < 36.95

S96T002113 142: 6 Upper < 38.9 < 44.8 < 41.85

S96T002098 Lower < 39.3 50.9 < 45.1&*~

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T002115 Lower % 44.6 43.9 44.25

S96T002116 142: 8 Upper 52 50.4 51.2

S96T002117 Lower 45.5 < 37 < 41.25

Solid totwosItna:_fusion digest fg/g fg/g itg/g Pg/g %___ kg___
S96T002723 138 IN/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440

596T002731 142 N/A < 2,040 < 2,100 < 2,070

Solid compositcss acd dgest pg/g pgg pg/g gg/g %kg
S96T002724__ 138 IN/A < 68.6 < 68.2 < 68.4 < 67.0 N/A < 174

S9T073 142 [N/A < 67.7 < 63.5 < 65.6

60



Table A-20. Tank 241-S-101 Analytical Results: Neodymium. (4 sheets)

Number_ egment Segment. Result. Duplicate Mean Mean (Mess) lvntory

S96T002726 138 N/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

S96T002736 142 N/A < 54.8 < 50.4 < 52.6

Drainable liquids -p/Lp/Lp/Lp/Lk

S96T001886 138: iR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80

596T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

596T002043 138: 3R DL < 40.1 < 40.1 < 40.1

00



Table A-21. Tank 241-S-101 Analytical Results: Nickel. (4 sheets)

Sample ~ ~ ~ ~ ~ .... C..:.....p...eal R D rjete
Number~~~~~~~ ~ ~ ~ ~ .... .e...emet Rsl Dpiae ManMa Man netr

Solis: fsio digst g/g g/g g/gyg/g% k

S96T001903 138: 2R1 Lower h 6,590 6,330 6,460

S96T002040 138: 3AR Whole 4,570 3,880 4,225

S96T001891 138: 5 Upper M 7,660 11,600 9,63Oc

S96T001902 Lower 10,100 7,950 9,0250*

S96T002045 138: 6 Upper 2,420 2,980 2,700

S96T002047 Lower % 8,510 2,850 5,6800e

S96T002193 138: 7 Upper 3,240 11,500 7,3700c*

S96T002202 Lower 2,860 2,600 2,730

S96T002046 138: 8 Upper 84,600 3,700 44,150Qc e

S96T002048 Lower 8,620 6,200 7 ,4 10Qc:e

S96T002194 138: 9 Upper 2,280 8,740 5,510C:e

S96T002199 Lower 2,500 6,040 4,270cc:e

S96T002090 142: 1 Upper 6,490 4,310 5 ,400 Ce

S96T002310 142: 2 Upper 4,210 5,550 4,880cc:e

S96T002316 Lower 4,810 2,830 3,820cc

S96T002311 142: 3 Upper 7,380 9,400 8,390C:e

S96T002319 Lower % 2,600 1,510 2 ,055QC:e

S96T002092

S96T002 105

142: 4 Upper /

Lower %

2,250

7,650

7,230

10,100

4, 7 4 0QC:e

8,875Q ~

7,790 19.2 20,200

80
t'S



Table A-21. Tank 241-S-101 Analytical Results: Nickel. (4 sheets)

Sap I Cr: Sub- Sample Uvrl S) Frojcfrd
Nuber Scgment $egmen st fopliceMe MeMa (Mem) lnventory

SOhIs: fusioi digest i/g ng....g/g g/g %... kg
S96T002093 142. 5 Upper % 5,080 7,120 6 ,10 0 Ce Cont. Cont. Cont.
S96T002106 Lower 4,470 3,550 4,.......

S96T002094 142: 6 Upper 13,200 10,300 11,750**I

S96T002091 Lower % 6,050 14,300 10,175%"

S96T002095 142: 7 Upper 12,600 14,900 13,750

S96T002107 Lower 3,230 3,650 3,440

S96T002096 142: 8 Upper 9,490 4,5907,40:
S96T002108 Lower 12,100 13,000 12,550

Selis acd digest ng/gg/ pg/g p/g %kg
S96T001905 138: 2R1 Lower A 89.5 93.8 91.65 89.9 13.8 233

S96T001892 138: 5 Upper 56 59.6 57.8

S96T001904 Lower 65.2 71.8 68.5

S96T002049 138: 6 Upper % 50.4 52.8 51.6

S96T002050 Lower 58 61.4 59.7

S96T002195 138: 7 Upper 67 64 65.5
S96T002203 Lower 71.7 80.6 76.15

S96T002051 138: 8 Upper 87.5 80.8 84.15

S96T002052 Lower 97.6 94.1 95.85

S96T002196 138: 9 Upper 154 158 156

S96T002200 Lower 39.7 39.4 39.55
S96T002097 142: 1 Upper 135 132 133.5

00
0~



Table A-21. Tank 241-S-101 Analytical Results: Nickel. (4 sheets)

Samp . Core: Sub- Sample .ver. ... Pr.ected
.NiuIber Segment jegm&t@sut Dupliate MenMeau (Meau) 1 !'nvetr

So ds cd digS pg/g gg/g p/g gg% kg
S96T002312 142: 2 Upper A 146 129 137.5 Cont. Cont. Cont.

S96T002317 Lower % 136 143 139.5

S96T002313 142: 3 Upper 61.9 53.6 57.75

S96T002320 Lower 126 128 127

S96T002109 142: 4 Upper 157 160 158.5

S96T002110 Lower 88.2 90 89.1

S96T002111 142: 5 Upper % 38 55.5 46.7500e

S96T002112 Lower % 63.8 69.7 66.75

S96T002113 142: 6 Upper 129 149 139

S96TO002098 Lower 61.7 102 81.85Qc:e

S96T002114 142: 7 Upper 66.6 67.5 67.05

S96T002115 Lower 91.7 84.8 88.25

S96T002116 142: 8 Upper 105 98.2 101.6

S96T002117 Lower 104 81.6 92.8Qc'c

Solid compostc: fwion digest pg/g pg/g pg/g g/g % _ __ kg

S96T002723 138 IN/A 1,490 3,100 2 ,295Qc c 3,350 31.4 8,680

S96TOO2731 142 N/A 4,750 4,050 4,400

Solid compostns acid diret f'g/g gg/g pg/g pg/g %kg
S96T002724 138 N/A 73.2 72.2 72.7 79.0 8.0 205

S96T002733 142 N/A 89.2 81.4 85.3

00
--j



Table A-21. Tank 241-S-101 Analytical Results: Nickel.

mpber.. C.......: S.b- ... eral. 1. Pr..e.ted
Number Segment Segmt Resu__ DNptiate Men Mean (Mk)Iventory

Sottdcwupuslte:_KG/acid dludeon pg/g g/g gg/g _g/g % k
S96T002726 138 N/A < 11.2 < 10.9 < 11.05 < 10.8 N/A < 28.0
S96T12736 142 N/A < 11 < 10.1 < 10.55

Druinable Uiqukbds__ pg/mL pg/mt pg/teL pg/mt %o kg
S96T001886 138: 1R DL < 8.02 < 8.02 < 8.02 < 8.02 N/A < 0.361
S96T001909 138: 2R1 DL < 8.02 < 8.02 < 8.02

S96T002043 138: 3R DL < 8.02 < 8.02 < 8.02

00
00

n
C,,
0

gIl

0~'
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(4 sheets)



Tank 241-S-101 Analytical Results: Phosphorus. (4 sheets)

Samp e jCnre: Stab Sample Greral! RSD Projecded
Number SegmentJ Segment Reut Duplicate Mean Mean (Mvau) Imuetory

Solids: fusioni digest gg/g ysg/g pg/g yg/g kg
S96T001903 138: 2R1 Lower /2 < 3,930 < 3,720 < 3,825 < 4,140 N/A < 10,700

S96T002040 138: 3AR Whole 7,950 7,490 7,720

S96T001891 138: 5 Upper < 4,200 < 4,230 < 4,215

S96T001902 Lower % < 3,630 < 3,520 < 3,575

S96T002045 138: 6 Upper % < 3,830 < 3,770 < 3,800

S96T002047 Lower < 4,150 < 3,810 < 3,980

S96T002193 138: 7 Upper < 4,160 < 4,250 < 4,205

S96T002202 Lower % < 3,990 < 4,010 < 4,000

S96T002046 138: 8 Upper < 4,100 < 4,170 < 4,135

S96T002048 Lower < 3,780 < 4,080 < 3,930

S96T002194 138: 9 Upper < 3,850 < 4,100 < 3,975

S96T002199 Lower < 4,250 < 4,150 < 4,200

S96T002090 142: 1 Upper < 4,110 < 4,100 < 4,105

S96T002310 142: 2 Upper < 3,750 < 3,690 < 3,720

S96T002316 Lower < 4,080 4,130 < 4,105

S96T002311 142: 3 Upper < 4,040 < 4,110 < 4,075

S96T002319 Lower % < 3,910 < 3,820 < 3,865

S96T002092 142: 4 Upper < 4,030 < 3,990 < 4,010

S96T002105 Lower < 3,990 < 4,120 < 4,055

Co
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Table A-21. Tank 241-S-101 Analytical Results: Phosphorus. (4 sheets)

Sample C r J S Sample Overall RSD Projected
Nulner Segment Segment ReuT Dpicate M~ean Mean (Mean) lmmetory

Seflkts fist.. z iget pg/ ngg/g n/g % kg_ ____

S96T002093 142: 5 Upper A < 3,870 < 3,740 < 3,805 Cont. Cont. Cont.

S96T002106 Lower % < 4,090 < 3,750 < 3,920

S96T002094 142: 6 Upper % < 4,150 < 4,050 < 4,100

S96T002091 Lower % < 4,120 < 4,090 < 4,105

S96T002095 142: 7 Upper < 3,970 < 4,010 < 3,990

S96T002107 Lower < 4,290 < 4,350 < 4,320

S96T002096 142: 8 Upper % < 3,980 < 3,970 < 3,975

S96T002108 Lower < 4,080 < 3,990 < 4,035

So.d: ad dgest pg/g.....pg/g g/g gg %...g..

S96T001905 138: 2R1 Lower A 1,930 1,940 1,935 1,400 24.5 3,630

S96T001892 138: 5 Upper 1,960 2,090 2,025

S9%T001904 Lower 1,690 1,870 1,780

S96T002049 138: 6 Upper 1,400 1,510 1,455

S96T002050 Lower 1,220 1,280 1,250

S96T002195 138: 7 Upper 888 891 889.5

S96T002203 Lower 622 677 649.5

S96T002051 138: 8 Upper 422 422 422

S96T002052 Lower 253 244 248.5

S96T002196 138: 9 Upper 119 111 115

S96T002200 Lower < 73.6 < 79.6 < 76.6

S96T002097 142: 1 Upper 1,990 1,800 1,895

'.0
C
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Table A-21. Tank 241-S-101 Analytical Results: Phosphorus. (4 sheets)

Sample ICore: I Sub-- Sample Onnral R151 Projlected
Number _egmen _egment Resu _ Dpcae Mean Mean emn)~ hinetory

Soli..: add digest. .. ....... g/ g / .g ../g

S96T002312 142. 2 Upper % 2,820 2,640 2,730 Cont. Cont. Cont.

S96T002317 Lower % 3,420 3,690 3,555
S96T002313 142: 3 Upper 1,470 1,250 1,360
S96T002320 Lower % 2,380 2,000 2,190

S96T002109 142: 4 Upper 3,170 3,490 3,330

S96T002110 Lower 1,930 2,050 1,990
S96T002111 142: 5 Upper 1,290 1,520 1,405
S96T002112 Lower 1,580 1,620 1,600

596T002113 142: 6 Upper 2,720 3,7303,2ce

S96T002098 Lower 1,050 1,6801,6ce

S96T002114 142: 7 Upper %A 741 734 737.5

S96T002115 Lower 396 383 389.5
S96T002116 142: 8 Upper 142 133 137.5

S96T002117 Lower 104 95.4 99.7

Solid compos te: fuson..igest gg/g g/ggg.....g/g % kg

S96T002723 138 IN/A < 4,180 < 4,340 < 4,260 < 4,200 N/A < 10,900
S96TOO231 142 [N/A < 4,080 < 4,210 < 4,145

Soldcompost1: a3d digest Ig/g g/g pg/g 12/g % kg
S96T002724 138 [N/A 1,050 1,110 1,080 1,470 26.3 3,810

S96T002733 j142 N/A 2,060 1,640 1,85c:e

'C



Table A-21. Tank 241-S-101 Analytical Results: Phosphorus. (4 sheets)

Sape Ie Su-SmlverasE RlSD Prjeted
.Nuiber J egment J egmnt Thzl Dplkcte Mean Men (Mesu) Iuvuntory
Solid composts_HO/hiddilution ggg g/g pg/g jtg/g % kg __ __

S96T002726 138 N/A 1,060 831 9.5* 1,290 26.9 3,340
S96T002736 ]142 N/A 2,070 1,2101,4 *

DrBaU*e UiquIds _g/pg/mg/m...pg/o.L pg/mL.%.kg
S96T001886 138: iR DL 1,140 1,140 1,140 1,260 7.7 56.7
S96T001909 138: 2R1 DL 1,180 1,190 1,185
S96T002043 138: 3R DL 1,450 1,450 1,450

C



Table A-22. Tank 241-S-101 Analytical Results: Potassium. (2 sheets)

Sample C Ie Su-Sampte Cvernl RUD Prgjected
N er -ee IS t R...t D cae Mean Mea ( ) nver

Selds: add dgs ___g/gg_4Mg pg/g .g.g % kg

S96T001905 138: 2R1 Lower % 1,240 1,320 1,280

S96T001892 138: 5 Upper % 1,180 1,320 1,250

S96T001904 Lower % 1,210 1,280 1,245

S96T002049 138: 6 Upper 895 811 853

596T002050 Lower 826 767 796.5
S96T002195 138: 7 Upper 665 667 666

S96T002203 Lower 600 607 603.5

S96T002051 138: 8 Upper 518 508 513

S96T002052 Lower 559 461 510

S96T002196 138: 9 Upper 401 402 401.5

S96T002200 Lower 469 490 479.5

S96T002097 142: 1 Upper 1,260 1,230 1,245

S96T002312 142: 2 Upper 1,220 1,120 1,170

S96T002317 Lower % 1,230 1,200 1,215

S96T002313 142: 3 Upper 894 740 817

S96T002320 Lower 1,320 1,290 1,305

S96T002109 142: 4 Upper 1,150 1,260 1,205

S96T002110 Lower 1,160 1,240 1,200

S96T002111

S96T002112

142: 5 Upper /

Lower %

1,190

946

1,080

996

1,135

971

926 10.2 2,400

C,
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Table A-22. Tank 241-S-101 Analytical Results: Potassium. (2 sheets)

S.mpe Cr .....: ... Sample erS P ...
Number Segmentlewment Reut Diute Mean Mean (Mean) knvenuuy

Solids: acid digest __g/gWU pg/g jgg/g pg/g %___ kg

S96T002113 142: 6 Upper / 1,190 1,310 1,250 Cont. Cont. Cont.

S96T002098 Lower 750 1,190 970Qce

S96T002114 142: 7 Upper % 732 760 746

S96T002115 Lower 607 544 575.5

S96T002116 142: 8 Upper % 530 520 525

S96T002117 Lower 524 593 558.5
Solid .omposites: acid dig.est .g/g. .pg/g.g/g .g .kg

S96T002724 138 N/A 807 771 789 880 10.4 2,280

S96T12733 142 N/A 1,000 943 971.5

Solid camposites:_H2O/aCId dilution ggg g/g gg/g gg% kg
S96T002726 138 N/A 788 765 776.5 916 15.2 2,370

S96T002736 142 N/A 1,060 1,050 1,055

Draiable Aiquids __ _ gsg/mL pg/mL pg/mL #g/itL %k
S96T001886 138: IR DL 2,490 2,460 2,475 2,360 6.5 106

S96T001909 138: 2R1 DL 2,510 2,590 2,550

S96T002043 138: 3R DL 2,010 2,100 2,055

'C



Table A-23. Tank 241-S-101 Analytical Results: Samarium. (4 sheets)
ple Core: S - Sample ver.. RSD .Projected

Numeregen Segmen RePsu Pwplicae M Ma (Mean) hnventrySo~~~~~dm~~ ...io d...s ..___g...

S__ds__s_ _ igstpgg g/g pg/g yg/g 1% kg
S96T001903 138: 2R1 Lower < 1,970 < 1,860 < 1,915 < 2,000 N/A < 5,180
S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975
S96T001891 138: 5 Upper % < 2,100 < 2,120 < 2,110
S96T001902 Lower < 1,810 < 1,760 < 1,785
S96T.2045 138: 6 Upper d 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990
S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100
S96T002202 Lower % < 2,000 < 2,000 < 2,000
S96T002046 138: 8 Upper % < 2,050 < 2,090 < 2,070
S96T002048 Lower < 1,890 < 2,040 C 1,965
S96T002194 138: 9 Upper < 1,930 < 2,050 C 1,990
S96T002199 Lower < 2,130 < 2,080 < 2,105
S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055
S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865
S96T002316 Lower < 2,040 < 2,030 < 2,035
S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040
S96T002319 Lower < 1,950 < 1,910 < 1,930
S96T002092 142: 4 Upper < 2,020 < 2,000 < 2,010
S96T002105 Lower < 2,000 < 2,060 < 2,030

'C
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Table A-23. Tank 241-S-101 Analytical Results: Samarium. (4 sheets)

sale Coe Sh SmpIe Overail KSD 1'rojected
N_ _remet Semn Resut Dulct enMa Me) 'kvenry

Soids: fusioni digest pc/g pc/I p/g pg/g % kg_
S96T002093 142: 5 Upper < 1,940 < 1,870 < 1,905 Cont. Cont. Cont.

596T002106 Lower % < 2,040 < 1,870 < 1,955
S96T002094 142: 6 Upper < 2,070 < 2,030 < 2,050

S96T002091 Lower % < 2,060 < 2,050 < 2,055
S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 C 2,160
S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

596T002108 Lower < 2,040 < 2,000 < 2,020

W.__ .. . ...

Solid: ad Iest pg/gg/gg//g.

S96T001905 138: 2R1 Lower /% C 38.1 < 38.7 < 38.4 < 38.7 N/A < 100
S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower % < 35.8 < 39.2 < 37.5
S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25

S96T002050 Lower < 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 C 44.9 < 44.45

S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper < 36.9 < 38 0 37.45

S96T002052 Lower < 37.9 < 39.1 C 38.5

S96T002196 138: 9 Upper < 36.9 < 36.4 < 36.65

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper < 35.7 < 35.7 < 35.7

V
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Table A-23. Tank 241-S-101 Analytical Results: Samarium. (4 sheets)

-apl Cfoe~: Su Sample,'Overall RSD P'rojected
Nwnber $egmenqisegen Resu___ Duplicate Mea___ Men Me_)__enr

Selids: acdd digs ___/ __pgfg... g/..% kg

S96T002312 142: 2 Upper < 40.9 < 36.8 < 38.85 Cont. Cont. Cont.

S96T002317 Lower % < 37.3 < 39.1 < 38.2

S96T002313 142: 3 Upper < 41 < 40.5 < 40.75

S96T002320 Lower < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper < 40.1 < 40.9 < 40.5

S96T002110 Lower < 39.3 < 38.6 < 38.95

S96T002111 142: 5 Upper < 35.3 < 38.6 < 36.95

S96T002112 Lower < 35.7 < 38.2 < 36.95

S96T002113 142: 6 Upper < 38.9 < 44.8 < 41.85

S96T002098 Lower < 39.3 < 40.8 < 40.05

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T002115 Lower < 36.7 < 35.8 < 36.25

S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower < 37.5 < 37 < 37.25

.oldcomposts sionigst pg/g .. g/g.. . ...g/g ....... % kg
S96T002723 138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,440

S96T002731 142 N/A < 2,040 < 2,100 < 2,070

oi~d compostes:adddigest pig/g p'glg pg/g gg/g % ___ kg
S96T002724 138 N/A < 68.6 < 68.2 < 68.4 < 67.0 N/A < 174

S96T002733 142 N/A < 67.7 < 63.5 < 65.6

so
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Table A-23. Tank 241-S-101 Analytical Results: Samarium. (4 sheets)

Nunber *sgue >emnn Result DTpykcate Mean M~eon (ean) kntory
Solid compesdtcssKG/acid dilution g//g pgg pg/g pg/g %kg
S96T002726 138 N/A < 56.2 < 54.6 < 55.4 < 54.0 N/A < 140

S96T002736 J142 N/A < 54.8 c 50.4 < 52.6
rahnabke UquId p gg/mL.....pg/mL... /m.L %.. kg

S96T001886 138: iR DL < 40.1 < 40.1 < 40.1 < 40.1 N/A < 1.80
S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R DL < 40.1 < 40.1 < 40.1

00



Table A-24. Tank 241-5-101 Analytical Results: Selenium. (4 sheets)

.mphe C 1e S Sampie verall RSD jPrijected
Numbe Segment' Segment Result DPliate MewMa (Meau) j Imntory

Soflds: fusion digest __ _ g/g' gg/g pg/g pg/g % kg

.. . .. . . . .. . . . .. . .

S96T001903 138: 2R1 Lower % < 1,970 < 1,860 < 1,915
S96T002040 138: 3AR Whole < 2,040 < 1,910 < 1,975

S96T001891 138: 5 Upper < 2,100 < 2,120 < 2,110

S96T001902 Lower < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper % < 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper % < 2,050 < 2,090 < 2,070

S96T002048 Lower < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper < 2,060 < 2,050 < 2,055

S96T002310 142: 2 Upper < 1,880 < 1,850 < 1,865

S96T002316 Lower < 2,040 < 2,030 < 2,035

S96T002311 142: 3 Upper < 2,020 < 2,060 < 2,040

S96T002319 Lower < 1,950 < 1,910 < 1,930

S96T002092

S96T002105

142: 4 Upper %

Lower %/

< 2,020

< 2,000

< 2,000

< 2,060

* 2,010

* 2,030

< 2,000 N/A < 5,180



Table A-24. Tank 241-S-101 Analytical Results: Selenium. (4 sheets)

Sample C Ire ..b- . Sample Overal! RD Pr.jec.ed
Number Semet Segwent Resuit Dyplecate ean Meaa< (MwOn bwsetry
s I..O.1 dIt ./ ..../gX .gg .g/g % kg

S96T002093 142: 5 Upper < 1,940 < 1,870 < 1,905 Cont. Cant. Cont.

S96T002106 Lower % < 2,040 < 1,870 < 1,955

S96T002094 142: 6 Upper < 2,070 < 2,030 < 2,050

S96T002091 Lower < 2,060 < 2,050 < 2,055

S96T002095 142: 7 Upper < 1,990 < 2,010 < 2,000

S96TOO2107 Lower < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

S96T002108 Lower % < 2,040 < 2,000 < 2,020

..d a.d. .gest .......g pg .g % kg
S96T001905 138: 2R1 Lower / < 38.1 < 38.7 < 38.4 < 38.7 N/A < 100

S96T001892 138: 5 Upper < 38.2 < 40.3 < 39.25

S96T001904 Lower < 35.8 < 39.2 < 37.5

S96T002049 138: 6 Upper < 37.6 < 38.9 < 38.25

S96T002050 Lower < 37.1 < 40.9 < 39

S96T002195 138: 7 Upper < 44 < 44.9 < 44.45

S96T002203 Lower < 39.1 < 40.8 < 39.95

S96T002051 138: 8 Upper < 36.9 < 38 < 37.45

S96T002052 Lower < 37.9 < 39.1 < 38.5

S96T002196 138: 9 Upper < 36.9 < 36.4 < 36.65

S96T002200 Lower < 36.8 < 39.8 < 38.3

S96T002097 142: 1 Upper < 35.7 < 35.7 < 35.7

(-I

m

C.'
(4

CD

C



Table A-24. Tank 241-S-101 Analytical Results: Selenium. (4 sheets)

Sample Core: J Sub- Sample (oerst RISD Prnjeced
Nme egmet .e.m.t. s......plate. M M.. .Mea.) ...e...r

SoMds: acdd igst n/gg/ pg/ ggk
S96T002312 142: 2 Upper % < 40.9 < 36.8 < 38.85 Cont. Cont. Cont.

S96T002317 Lower < 37.3 < 39.1 < 38.2

S96T002313 142: 3 Upper < 41 < 40.5 < 40.75

S96T002320 Lower % < 41.7 < 40.1 < 40.9

S96T002109 142: 4 Upper < 40.1 < 40.9 < 40.5

S96T002110 Lower / < 39.3 < 38.6 < 38.95

S96T002111 142: 5 Upper < 35.3 < 38.6 < 36.95

S96T002112 Lower < 35.7 < 38.2 < 36.95
S96T002113 142: 6 Upper < 38.9 < 44.8 < 41.85

S96TOO2098 Lower < 39.3 < 40.8 < 40.05

S96T002114 142: 7 Upper < 39.6 < 40.2 < 39.9

S96T002115 Lower < 36.7 < 35.8 < 36.25

S96T002116 142: 8 Upper < 37.1 < 36 < 36.55

S96T002117 Lower < 37.5 < 37 < 37.25

Solid cops e:_.usiou..igest .. /....g/ g /zg/g.% . kg

S96T002723 1138 N/A < 2,090 < 2,170 < 2,130 < 2,100 N/A < 5,180

S96TOO2731 142 N/A < 2,040 < 2,100 < 2,070

SOlid cowposites:_acid di gest pg/g gggp.g./gk
S96T002724 138 N/A < 68.6 < 68.2 < 68.4 < 67.0 N/A < 174

S96T002733 j142 IN/A < 67.7 < 63.5 < 65.6

0



Table A-24. Tank 241-S-101 Analytical Results: Selenium. (4 sheets)

Sample Cor7: S Sample Ovnera RSD Projected
Nwnmler Semn Segment hesdt Dhuphcate Mean ea (ean) hwventiry

Lolid compnsltes: 11$/acdd dilutica 4g/g pg/g pg/g pg/g %kg
S96T002726 138 N/A < 56.2 c 54.6 < 55.4 < 54.0 N/A < 140

S96T002736 142 N/A < 54.8 < 50.4 < 52.6

Drainbe Uiquids___ pg/mL pg/mL pg/mL pg/iL %k

S96T001886 138: iR DL < 40.1 < 40.1 < 40.1 < 43.0 N/A < 1.94

S96T001909 138: 2R1 DL < 40.1 < 40.1 < 40.1

S96T002043 138: 3R DL 52.7 44.7 48.7

C



Table A-25. Tank 241-S-10l Analytical Results: Silicon. (4 sheets)

Sam* Sdnuplo Segament Sample OnerulI RSD Projecded
Nuber JMlwcaz Partion Resukt Duplicate Mn Meran (&*a$) Jrventory

Solids: fuslon digest __ _ g/g pg/g pg/g ptg/g % kg
S96T001903 138: 2R1 Lower % < 984 < 931 < 957.5 <c 1,390 N/A < 3,600

S96T002040 138: 3AR Whole 1,650 1,530 1,590

S96T001891 138: 5 Upper <c 1,050 < 1,060 < 1,055

596T001902 Lower 1,310 1,150 1,230

S96T002045 138: 6 Upper 991 1,070 1,030.5

S96T002047 Lower 1,110 1,310 1,210

S96T002193 138: 7 Upper <c 1,040 1,180 1,110

596T002202 Lower 1,490 1,230 1,360

S96T002046 138: 8 Upper 1,350 1,280 1,315

Ma6T002048 Lower 1,360 1,120 1,240

S96T002194 138:9 Upper % 1,150 1,110 1,130

S96T002199 Lower %2 < 1,060 < 1,040 < 1,050

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper < 938 0 923 < 930.5

S96T002316 Lower % c 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper 2 < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 954 c 965.5

S96T002092 142: 4 Upper 9,540 < 9991,295

S96T002105 Lower 3,290 2,250 20

0



Table A-25. Tank 241-S-101 Analytical Results: Silicon. (4 sheets)
Sample Sasiple ISegment Sample Overtl RSI) Projected
Number Location Portion.Xesutt Dip.Iiate ea Mean (Mean) Jwvntory

S96T002093 142: 5 Upper < 968 < 936 .952 Cont. Cont. Cont.
S96T002106 Lower % < 1,020 < 936 < 978
S96T002094 142: 6 Upper < 1,040 < 1,010 < 1,025
S96T002091 Lower 1,490 < 1,020 1,255'*
S96T002095 142: 7 Upper < 993 < 1,000 < 996.5
596T002107 Lower 4,330 1,480 2,9o50"
S96T002096 142: 8 Upper 1,420 1,0801,50

S96T02108Lower % < 1,020 < 998 < 1,009
Solid compostes: fusion digest p/g pg/g p/g g/g %' kg
S96T002723 [138 JN/A 2,230 1,340 1,7850 2,350 36.3 6,090
S96T002731 1142 jN/A 1,030 4,7902,1cSolid composites:_.0/acid dilution g/g....... ./ ./ kg...

S96T002726 138 <N/A 133 169 151 Con 157 5.5 407
S96T002736 142 IN/A 170 156 163
Drinae liquids g Up/er 1/g < ,/mL pg/m< %0 kg
S96T001886 138: /R DL 134 133 133.5 164 19.3 7.38
S96T001909 138: 2R1 J DL 128 133 130.5
S96T002043 138: 3R DL 226 227 226.5

n
C,,

ON

(A

0



Table A-26. Tank 241-S-101 Analytical Results: Silver. (4 sheets)

Samiple C tre: ; SampleI OV.ra11 RSD Prjected
Nurmbet Segment jSegent esl Dplicate:Me.: Me:.:(MeaY) :nven:rSols usndgstpg/g Ig/ -gy/gk

'... .... .
S96T001903 138: 2R1 Lower % < 197 < 186 < 191.5

S96T002040 138: 3AR Whole < 204 < 191 < 197.5
S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower < 181 < 176 < 178.5
S96T002045 138: 6 Upper < 192 < 189 < 190.5

S96T002047 Lower % < 207 < 191 < 199
S96T002193 138: 7 Upper < 208 < 212 < 210

S96T002202 Lower < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower < 189 < 204 < 196.5
S96T002194 138: 9 Upper % < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5
S96T002090 142: 1 Upper < 206 < 205 < 205.5
S96T002310 142: 2 Upper < 188 < 185 < 186.5

S96T002316 Lower < 204 < 203 < 203.5
S96T002311 142: 3 Upper < 202 < 206 < 204
S96T002319 Lower < 195 < 191 < 193

S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower F < 200 < 206 < 203

S96T002093

S96T002106

142: 5 Upper %

Lower %/

< 194

T<204
* 187

* 187

C 190.5

* 195.5

< 200 N/A < 518

0



Table A-26. Tank 241-S-101 Analytical Results: Silver. (4 sheets)

Sample Cere Sub- Sample Oveail RSD >Projected
Nunbe $egmentISewne eut Duplicate Mean Metn (1M) Inventory

So fu~s o d est *ggA/ g/ ggk
S96T002094 142: 6 Upper % < 207 < 203 < 205 Cont. Cont. Cont.

S96T002091 Lower < 206 < 205 < 205.5
S96T002095 142: 7 Upper < 199 < 201 < 200

S96T002107 Lower % < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

596T002108 Lower < 204 < 200 < 202
S ds: aiddiges...g..... ... ...... pa/g g kg
S96T001905 138: 2R1 Lower 11.9 11.8 11.85 10.9 6.2 28.3
S96T001892 138: 5 Upper 10.8 11.3 11.05
S96T001904 Lower 11.4 12.5 11.95

S96T002049 138: 6 Upper 9.44 8.9 9.17

S96T002050 Lower 9.6 9.99 9.795
S96T002195 138: 7 Upper % 9.69 9.09 9.39

S96T002203 Lower 9.47 9.75 9.61
S96T002051 138: 8 Upper 9.82 9.21 9.515

S96T002052 Lower 9.55 9.57 9.56
S96T002196 138: 9 Upper % 10.2 10.4 10.3

S96T002200 Lower 9.44 9.23 9.335

S96T002097 142: 1 Upper 12.4 12.6 12.5

0



Table A-26. Tank 241-S-101 Analytical Results: Silver. (4 sheets)

SampleJ Cre S Sample Ovrll RSD Prvjected
Number _egen Segen Reu _ Dupcat Mn Mea (eq knvmntwry

Solida: acd digect pg/g Ai/g ngi t/ kg
S96T002312 142: 2 Upper 13.7 12 12.85 Cont. Cont. Cont.

S96T002317 Lower 13.9 14.1 14
S96T002313 142: 3 Upper % 9.62 8.45 9.035

596T002320 Lower 13.4 13 13.2
S96T002109 142: 4 Upper 14.1 14 14.05

S96T002110 Lower 13.2 12.6 12.9

S96T002111 142: 5 Upper 10.1 9.82 9.96
S96T002112 Lower 9.33 9.55 9.44

S96T002113 142: 6 Upper 13.5 15.2 14.35

S96T02098 Lower 8.92 14.81.8ce
S96T002114 142: 7 Upper 9.83 9.67 9.75

596T002115 Lower 9.72 9.59 9.655
S96T002116 142: 8 Upper % 10.5 9.44 9.97

S96T002117 Lower 9.84 9.28 9.56
Solid cw sites:fsiodlgest g/g...../g ./ pg/g . .... ... kg
S96T002723 138 }N/A < 209 < 217 < 213 < 210 NA< 544
S96T002731 142 J N/A < 204 < 210 < 207

Solid comnpsts:_adddigaet pg/g gg/g pg/g pg/g %. .~kg

S96T002724 138 N/A < 6.86 < 6.82 < 6.84 < 6.76 N/A < 17.5

S96TOO233 142 IN/A 7.02 < 6.35 6.685

C



Table A-26. Tank 241-S-101 Analytical Results: Silver. (4 sheets)

Sample Core: Stab Sample Covral! RSD) frqjected
Nubr Seqmeut Segmet Reut Dpticte Mean Mea___ (Mean) hinvtory

Solcompcsts:_H0/aedlu4 pg/g .../..g/..... pg%

S96T002726 138 N/A < 5.62 < 5.46 < 5.54 < 5.40 N/A < 14.0

S96T002736 142 N/A < 5.48 < 5.04 < 5.26

Dranable pliqu__d_ g/mL pg/mL pg/mL sg/mL %kg
S96T001886 138: 1R DL 15.2 15.3 15.25 15.3 1.1 0.689

S96T001909 138: 2R1 DL 15.6 15.6 15.6

S96T002043 138: 3R DL 15.2 14.8 15.0

00



Table A-27. Tank 241-S-101 Analytical Results: Sodium. (4 sheets)

Sa.... Cor....b- Sample -rd S.... Pje.ted
Nuber Semet egen Rest Dupcat Meau . Mean (Mean) _nvetr

So__ds: __sndgestpg/g jsg/g pg/g pg/g % kg ___

S96T001903 138: 2R1 Lower 1/ 1.480E+05 1.760E+05 1.620E+05

S96T002040 138: 3AR Whole 1.690E+05 1.700E+05 1.695E+05

S96T001891 138: 5 Upper 1.500E+05 1.510E+05 1.505E+05

S96T001902 Lower 1.410E+05 1.410E+05 1.410E+05

S96T002045 138: 6 Upper 1.400E+05 1.390E+05 1.395E+05

S96T002047 Lower % 1.090E+05 1.380E+05 1.235E+05e

S96T002193 138: 7 Upper 1.350E+05 1.370E+05 1.360E+05

S96T002202 Lower 1.300E+05 1.330E+05 1.315E+05

S96T002046 138: 8 Upper 1.290E+05 1.280E+05 1.285E+05

S96T002048 Lower 1.280E+05 1.300E+05 1.290E+05

S96T002194 138: 9 Upper 1.150E+05 1.160E+05 1.155E+05

S96T002199 Lower 1.260E+05 1.250E+05 1.255E+05

S96T002090 142: 1 Upper 1.780E+05 1.770E+05 1.775E+05

S96T002310 142: 2 Upper 1.790E+05 1.740E+05 1.765E+05
S96T002316 Lower 2.070E+05 2.050E+05 2.060E+05

S96T002311 142: 3 Upper 1.960E+05 1.960E+05 1.960E+05

S96T002319 Lower 1.890E+05 1.850E+05 1.870E+05

S96T002092

S96T002105

142: 4 Upper %

Lower /

1.960E+05

1.600E+05

1.960E+05

1.620E+05

1.960E+05

1.6101E+05

1.49E+05 4.8 3.86E+0
5

C
C



Table A-27. Tank 241-S-101 Analytical Results: Sodium. (4 sheets)

Sample ICe:t Sub- Sample Overall RD Precd
Number Se.n....g Result D.p..ate. M.....e...(.. an r netty5 ..... .s .. .......... .~~ ........ .__ _ _ ..._ __ _

ds:Mali s fd.ges...... .. ... pg/g % kg
S96T002093 142: 5 Upper % 1.390E+05 1.380E+05 1.385E+05

S96T002106 Lower 1.490E+05 1.270E+05 1.380E+05
S96T002094 142: 6 Upper 1.330E+05 1.280E+05 1.305E+05 Cont. Cont. Cont.
S96T002091 Lower % 1.180E+05 1.280E+05 1.230E+05

S96T002095 142: 7 Upper 1.220E+05 1.250E+05 1.235E+05

S96T002107 Lower 92,500 1.270E+05 1.098E+05Qc:e

S96T002096 142: 8 Upper 1.220E+05 1.220E+05 1.220E+05
S96T002108 Lower 1.300E+05 1.240E+05 1.270E+05
Sid: acddigest g/gpg/g /g. pg/g % kg
S96T001905 138: 2R1 Lower A 1.480E+05 1.510E+05 1.495E+05 1.31E+05 6.1 3.40E+0

5
S96T001892 138: 5 Upper 1.380E+05 1.460E+05 1.420E+05

S96T001904 Lower 1.370E+05 1.500E+05 1.435E+05

S96T002049 138: 6 Upper 1.220E+05 1.210E+05 1.215E+05
S96T002050 Lower 1.230E+05 1.230E+05 1.230E+05

S96T002195 138: 7 Upper 1.150E+05 1.160E+05 1.155E+05
S96T002203 Lower 1.080E+05 1.160E+05 1.120E+05

S96T002051 138: 8 Upper 1.100E+05 1.090E+05 1.095E+05
S96T002052 Lower 1.090E+05 1.070E+05 1.080E+05
S96T002196 138: 9 Upper 1.020E+05 1.OOOE+05 1.010E+05
S96T002200 Lower 1.060E+05 1.070E+05 1.065E+05

C



Table A-27. Tank 241-S-101 Analytical Results: Sodium. (4 sheets)

Sample Coe u-Sample Overall MID Prjected*4
bren espcM Mean Mean (M... .Ir
S___ds_ _d__..s..../gg/ pgg ..... pg/g % kg

S96T002097 142: 1 Upper % 1.570E+05 1.550E+05 1.560E+05

S96T002312 142: 2 Upper % 1.680E+05 1.460E+05 1.570E+05

S96T002317 Lower 1.720E+05 1.710E+05 1.715E+05
S96T002313 142: 3 Upper % 1.200E+05 1.050E+05 1.125E+05 Cont. Cont. Cont.

S96T002320 Lower 1 .620E+05 1.610E+05 1.615E+05

S96T002109 142: 4 Upper 1.690E+05 1.690E+05 1.690E+05

S96T002110 Lower 1.400E+05 1.400E+05 1.400E+05

S96T002111 142: 5 Upper 1.280E+05 1.260E+05 1.270E+05

S96T002112 Lower % 1.160E+05 1.140E+05 1.150E+05

S96T002113 142: 6 Upper 1.550E+05 1.820E+05 1.685E+05

S96T002098 Lower 1.120E+05 1.750E+05 1.435E+05Qc:d,e

S96T002114 142: 7 Upper 1.170E+05 1.170E+05 1.170E+05

S96T002115 Lower 1.110E+05 1.090E+05 1.100E+05

S96T002116 142: 8 Upper 1.080E+05 1.050E+05 1.065E+05

S96T002117 Lower 1.160E+05 1.130E+05 1.145E+05
Solid eompwsltes: flusion digete/ gg g p/g % . .. kg
S96T002723 138 N/A 1.620E+05 1.870E+05 1.745E+05 1.91E+05 8.6 4.95E+O

5

S96T002731 142 N/A 2.090E+05 2.060E+05 2.075E+05



Table A-27. Tank 241-S-101 Analytical Results: Sodium. (4 sheets)

sa-e C Sample Overa MMD -r..t.td
Number SgmetjSent Resut D'uplncte MenM Meaea ) avetory

Solid compas tts: adid digest pg/a gt/g pg/g pgtg %kg
S96T002724 138 N/A 1.130E+05 1.110E+05 1.120E+05 1.21E+05 7.4 3.14E+0

5
S96T002733 142 N/A 1.370E+05 1.230E+05 1.300E+05
Solid composdtes: H20/acd p/ ggs/ ggk

S96T002726 138 N/A 1.220E+05 1.170E+05 1.195E+05 1.35E+05 11.3 3.50E+0
5

S96T002736 142 N/A 1.480E+05 1.520E+05 1.500E+05Qc:

Drxianble liquids pg/mL pg/mL .pg/l.. pg/mL kg
S96T001886 138: 1R DL 2.140E+05 2.140E+05 2.140E+05Qc: 2.15E+05 0.7 9,680
S96T001909 138: 2R1 DL 2.160E+05 2.190E+05 2.175E+05
S96T002043 138: 3R DL 2.140E+05 2.110E+05 2.125E+05Qc:d

tQ



Tank 241-S-101 Analytical Results: Strontium. (4 sheets)

Sample C8e u-Smphe Overall RD Precd
N___ber_ $egmet8Sgm t Result Dupicate M nMe (Mcau) nvmatory

8.1ds: fu s dit __ __ gg ___/g pg/g g/g % kg _ __Nwi' 'oe S -'M fqed
S96T001903 138: 2R1 Lower % < 197 < 186 < 191.5
S96T002040 138: 3AR Whole < 204 < 191 < 197.5
S96T001891 138: 5 Upper % < 210 < 212 < 211

S96T001902 Lower 216 219 217.5
S96T002045 138: 6 Upper % 235 228 231.5

S96T002047 Lower % 234 291 262.5QC:e
S96T002193 138: 7 Upper 319 325 322

S96T002202 Lower % 390 384 387
S96T002046 138: 8 Upper 415 418 416.5

S96T002048 Lower 478 479 478.5
S96T002194 138: 9 Upper % 585 573 579
S96T002199 Lower % 255 216 235.5
S96T002090 142: 1 Upper < 206 < 205 < 205.5
S96T002310 142: 2 Upper < 188 < 185 < 186.5
S96T002316 Lower < 204 < 203 < 203.5
S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower < 195 < 191 < 193
S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203
S96T002093

S96T002106

142: 5 Upper %

Lower %

< 194

264

< 187

216

< 190.5

240
I I_ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _

292 10.9 757

('a

Table A-28.



Table A-28. Tank 241-S-101 Analytical Results: Strontium. (4 sheets)

.... Core: Su- Sample Oval, R.. ..je.tedNuber etsu. M.an. . Mean(

S96T002094 142: 6 Upper 279 274 276.5 Cont. Cont. Cont.

S96T002091 Lower 301 340 320.5

S96T002095 142: 7 Upper %/ 352 360 356
S96T002107 Lower % 326 454 390cc

S96T002096 142: 8 Upper 550 594 572

S96T002108 Lower 520 712 6 16Qc:e

Soldacd .. ....... .......getl/ /a.... %

S96T001905 138: 2R1 Lower 91.6 93.6 92.6 195 26.5 505
S96T001892 138: 5 Upper 128 136 132

S96T001904 Lower 75.5 83 79.25

S96T002049 138: 6 Upper 158 171 164.5

S96T002050 Lower % 209 233 221

S96T002195 138: 7 Upper % 242 246 244

S96T002203 Lower 281 302 291.5

S96T002051 138: 8 Upper 338 332 335

S96T002052 Lower % 389 377 383

S96T002196 138: 9 Upper 639 720 679.5

S96T002200 Lower 187 186 186.5

S96T002097 142: 1 Upper % 3.68 3.68 3.68

S96T002312 142: 2 Upper % < 4.09 < 3.68 < 3.885

S96T002317 Lower < 3.73 < 3.91 < 3.82

-4



Table A-28. Tank 241-S-101 Analytical Results: Strontium. (4 sheets)

Sample Cr: Sub- Samp- verall RS Prtject
Nuaber JSegenax mt est' Dup:.p:.cate Mean Me..:+:Me..) i netr

....d.:ide j ... /g............pg/g.gg %.. kg

S96T002313 142: 3 Upper /2 216 186 201 Cont. Cont. Cont.

S96T002320 Lower % 5.84 5.78 5.81

S96T002109 142: 4 Upper 7.5 7.61 7.555

S96T002110 Lower 70.9 71.9 71.4

S96T002111 142: 5 Upper 88.8 122 105.4Q

S96T002112 Lower % 171 171 171

S96T002113 142: 6 Upper 3.95 4.73 4.34

S96T002098 Lower 234 391 312.5%"

S96T002114 142: 7 Upper 262 265 263.5

S96T002115 Lower 342 334 338

S96T002116 142: 8 Upper 443 427 435

S96T002117 Lower 399 254 326.5Qc:e

Solid composdtws fusion ifigest g/g pg/g pg/g g/g % kg
S96T002723 1138 N/A 343 349 346 289 19.7 749
S96T002731 1142 N/A 232 232 232
Solid fompostes: add ditet pg/g pg/g g/g pg/g % kg
S96T002724 138 IN/A 249 242 245.5 200 22.9 518

S96TOO2733 142 [N/A 163 145 154

'Sm



Table A-28. Tank 241-S-101 Analytical Results: Strontium. (4 sheets)

Number ~~~~~~~segmet.Sent Resut DupjWcae Ma en(en net
_ _ _ _ _ _ _ _ _ _ _ _ _......... ... . ~ e )

Solid cmrstes:_KW/acdfdluton pg/g jgg g/ g/g %kg
596T002726 138 N/A c 5.62 < 5.46 < 5.54 < 5.40 N/A < 14.0

S96T002736 J142 N/A < 5.48 < 5.04 < 5.26
Dr..m...e U.quds */ .... g/mL . /mL pg/..L % . kg
S96T001886 138: iR DL < 4.01 < 4.01 < 4.01 < 4.01 N/A < 0.180
S96T001909 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043 138: 3R DL < 4.01 < 4.01 < 4.01

0~



Table A-29. Tank 241-S-101 Analytical Results: Sulfur. (4 sheets)

Sampk C .......... Sample Oterall RS. Projcted

Nu_ er_ I_ ment_ eg ent Res t Dupnicate 4Mea ( ..a I .ve.tory
Sondm: Muica digest ____ pg/g g/g__ jg/g pg/g % kg__ __

S96T001903 138: 2R1 Lower / 4,390 5,550

S96T002040 138: 3AR Whole 9,270 9,600 9,435

S96T001891 138: 5 Upper % < 2,100 < 2,120 < 2,110

S96T001902 Lower < 1,810 < 1,760 < 1,785

S96T002045 138: 6 Upper % < 1,920 < 1,890 < 1,905

S96T002047 Lower < 2,070 < 1,910 < 1,990

S96T002193 138: 7 Upper < 2,080 < 2,120 < 2,100

S96T002202 Lower % < 2,000 < 2,000 < 2,000

S96T002046 138: 8 Upper < 2,050 < 2,090 < 2,070

S96T002048 Lower < 1,890 < 2,040 < 1,965

S96T002194 138: 9 Upper < 1,930 < 2,050 < 1,990

S96T002199 Lower < 2,130 < 2,080 < 2,105

S96T002090 142: 1 Upper 6,330 6,240 6,285

S96T002310 142: 2 Upper 8,150 7,620 7,885

S96T002316 Lower 9,050 8,790 8,920

S96T002311 142: 3 Upper 7,400 7,310 7,355

S96T002319 Lower 6,710 6,540 6,625

S96T002092 142: 4 Upper 7,380 7,230 7,305

S96T002105 Lower 2,520 2,200 2,360

S96T002093

S96T002106

142: 5 Upper /

Lower %

< 1,940

< 2,040

* 1,870

* 1,870

* 1,905

* 1,955

< 3,600 N/A < 9,330

-J



Table A-29. Tank 241-S-101 Analytical Results: Sulfur. (4 sheets)

Sau.p.e C..:...... Saple .r. .. RSD Prjected
Nuamber jSe::e$t je'ment ER Dupicate Ma en(en netr

Lolds: fsM dAgest /g.... .pg/g gg/g pg/g %kg

S96T002094 142: 6 Upper % < 2,070 < 2,030 < 2,050 Cont. Cont. Cont.

S96T002091 Lower < 2,060 < 2,050 < 2,055
S96T002095 142: 7 Upper % < 1,990 < 2,010 < 2,000

S96T002107 Lower < 2,150 < 2,170 < 2,160

S96T002096 142: 8 Upper < 1,990 < 1,980 < 1,985

S96TO02108 Lower < 2,040 < 2,000 < 2,020

Londv~dde.................... ..._ r _ _ _

S96T001905 138: 2R1 Lower 2,870 2,930 2,900 1,960 50.9 5,080
S96T001892 138: 5 Upper 724 766 745

S96T001904 Lower 2,620 2,890 2,755

S96T002049 138: 6 Upper 423 429 426

S96T002050 Lower 423 417 420

S96T002195 138: 7 Upper / 396 381 388.5

S96T002203 Lower 367 387 377

S96T002051 138: 8 Upper 343 351 347

S96T002052 Lower 359 351 355

S96T002196 138: 9 Upper / 314 321 317.5

S96T002200 Lower 350 357 353.5

S96T002097 142: 1 Upper 5,700 5,660 5,680

S96T002312 142: 2 Upper 6,950 6,100 6,525

S96T002317 Lower 6,990 7,100 7,045

00



Table A-29. Tank 241-S-101 Analytical Results: Sulfur. (4 sheets)

Sample Core: Sub- Sample nroll RS) P.r.j.ted
Number Semet JScuwet Resut Daplicte Mean Meow (Mean) Inventory

Sos: aid igest g/g gg/g gg/ ug/g %_ _ kg
S96T002313 142: 3 Upper / 396 328 362 Cont. Cont. Cont.

S96T002320 Lower 5,450 5,450 5,450
S96T002109 142: 4 Upper % 6,580 6,270 6,425

S96T002110 Lower % 2,050 2,120 2,085

S96T002111 142: 5 Upper 452 423 437.5

S96T002112 Lower 365 358 361.5

S96T002113 142: 6 Upper 5,900 7,110 6,505

S96T002098 Lower 356 566 4 61Qc:e

S96T002114 142: 7 Upper 345 348 346.5

S96TOO2115 Lower 347 330 338.5

S96T002116 142: 8 Upper 328 319 323.5

S96T002117 Lower 356 362 359

Solid composites:_Ibsion digest g/g gg/g gg/g gg%k
S96T002723 138 N/A < 2,090 < 2,170 < 2,130 2,530 15.8 6,560

S96T002731 142 N/A 2,890 2,970 2,930

SSI ostes: add dest / ........g/g g. kg
S96T002724 138 N/ - 437 431 434 1,610 73.1 4,170

S96T002733 142 N/A 2,940 2,650 2,795



Table A-29. Tank 241-S-101 Analytical Results: Sulfur. (4 sheets)

Sample C Ure: Sab- Sample Dvera1 RSD roec
Number Segment $egment Reu P uplkcte MenMea (Mea) inventory

Mold cwupoits:_H9)/acdd dilution p/ ggp/ ggk
S96T002726 138 N/A 452 412 432 1,650 73.8 4,280

S96TOO2736 142 N/A 3,120 2,610 2,865

Dralnabhe liqukds pgm sg/L gL pg/mL k
S96T001886 138: IR DL 1,720 1,720 1,720 1,860 5.1 83.7

S96T001909 138: 2R1 DL 1,820 1,830 1,825

S96T002043 138: 3R DL 2,060 2,020 2,040

t~)
C

CD



Table A-31. Tank 241-S-101 Analytical Results: Thallium. (4 sheets)

Sample Core: Sab- Sample Overall RtSD Prqjeeted

Number _emet egen Resu__ Dp__cat Mean Mean (Meai) knvenory
Solldk fusion1 digest ____ g/g gg/g pgfg pg/g % kg__ ____

S96T001903 138: 2R1 Lower % < 3,930 < 3,720 < 3,825

S96T002040 138: 3AR Whole < 4,070 < 3,810 < 3,940

S96T001891 138: 5 Upper < 4,200 < 4,230 < 4,215

S96T001902 Lower < 3,630 < 3,520 < 3,575

S96T002045 138: 6 Upper < 3,830 < 3,770 < 3,800

S96T002047 Lower < 4,150 < 3,810 < 3,980

S96T002193 138: 7 Upper < 4,160 < 4,250 < 4,205

S96T002202 Lower < 3,990 < 4,010 < 4,000

S96T002046 138: 8 Upper < 4,100 < 4,170 < 4,135

S96T002048 Lower < 3,780 < 4,080 < 3,930

S96T002194 138: 9 Upper < 3,850 < 4,100 < 3,975

S96T002199 Lower % < 4,250 < 4,150 < 4,200

S96T002090 142: 1 Upper < 4,110 < 4,100 < 4,105

S96T002310 142: 2 Upper < 3,750 < 3,690 < 3,720

S96T002316 Lower < 4,080 < 4,050 < 4,065

S96T002311 142: 3 Upper < 4,040 < 4,110 < 4,075

S96T002319 Lower < 3,910 < 3,820 < 3,865

S96T002092 142: 4 Upper < 4,030 < 3,990 < 4,010

S96T002105 Lower < 3,990 < 4,120 < 4,055

S96T002093

S96T002106

142: 5 Upper

Lower %/

< 3,870

< 4,090

* 3,740

< 3,750

* 3,805

* 3,920

< 4,000 N/A < 10,400

-A



Table A-31. Tank 241-S-101 Analytical Results: Thallium. (4 sheets)

Sample C<V::r::t~ SuISml Overall 1R81 Prujeeted
Number Se entJ Sget Rs....Duplkcate. Mean (M..a.) lve.tory

Sois: fusi digest........g/g g/g pg/g pg/g %k

S96T002094 142: 6 Upper 1% < 4,150 < 4,050 < 4,100 Cont. Cont. Cont.

S96T002091 Lower % < 4,120 < 4,090 < 4,105

S96T002095 142: 7 Upper < 3,970 < 4,010 < 3,990

S96T002107 Lower < 4,290 < 4,350 < 4,320

S96T002096 142: 8 Upper < 3,980 < 3,970 < 3,975

S96T002108 Lower < 4,080 < 3,990 < 4,035

Solids: .ci.. .lgest. . ./gg. . g pg/a _ g/g %.k

S96T001905 138: 2R1 Lower < 76.2 < 77.5 < 76.85 < 77.5 N/A < 200

S96T001892 138: 5 Upper < 76.4 < 80.5 < 78.45

S96T001904 Lower < 71.6 < 78.4 < 75

S96T002049 138: 6 Upper < 75.3 < 77.9 < 76.6

S96T002050 Lower < 74.2 < 81.8 < 78

S96T002195 138: 7 Upper < 88 < 89.8 < 88.9

S96T002203 Lower < 78.2 < 81.5 < 79.85

S96T002051 138: 8 Upper < 73.9 < 76 < 74.95

S96T002052 Lower < 75.8 < 78.2 < 77

S96T002196 138: 9 Upper < 73.8 < 72.8 < 73.3

S96T002200 Lower 'A < 73.6 < 79.6 < 76.6

S96T002097 142: 1 Upper < 71.5 < 71.5 < 71.5

S96T002312 142: 2 Upper < 81.9 < 73.6 < 77.75

S96T002317 Lower < 74.6 < 78.1 < 76.35

tQ



Table A-31. Tank 241-S-101 Analytical Results: Thallium. (4 sheets)

SapWI Core: ..Sample O.rI RStrjectd
Number j epmnt jSegent.Resut. DpIca ea ax (Meat) tuuetory

Se..ds: a0d ,igest ../g ni/'./.../ % kt
S96T002313 142: 3 Upper < 81.9 < 81 < 81.45 Cont. Cont. Cont.

S96T002320 Lower < 83.4 < 80.3 < 81.85

S96T002109 142: 4 Upper < 80.2 < 81.8 < 81

S96T002110 Lower % < 78.6 < 77.2 < 77.9

S96T002111 142: 5 Upper % < 70.7 < 77.2 < 73.95

S96T002112 Lower < 71.3 < 76.4 < 73.85

S96T002113 142: 6 Upper < 77.9 < 89.5 < 83.7

S96T002098 Lower < 78.6 < 81.6 < 80.1

S96T002114 142: 7 Upper < 79.2 < 80.5 < 79.85

S96TOO2115 Lower < 73.4 < 71.7 < 72.55

S96T002116 142: 8 Upper < 74.1 < 72 < 73.05

S96T002117 Lower < 75.1 < 74 < 74.55

Solid tomposdtes: ibslon digest __g/g ,ggg tg/g sgg% kg
S96T002723 138 N/A < 4,180 < 4,340 < 4,260 < 4,200 N/A < 10,900

S96T002731 142 N/A < 4,080 < 4,210 < 4,145

Sld composites: acdd digest Ig/g.../...g/g g/g % kg
S96T002724 138 N/A < 137 < 136 < 136.5 < 134 N/A < 347

S96T002733 142 N/A < 135 < 127 < 131

4-
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Table A-31. Tank 241-S-101 Analytical Results: Thallium. (4 sheets)

Sape Cr: Sub- Satle rveal RSD) Frqjeeted

Solid compnsi.s: HO/acid dul41io gg/g gg/g pg/gUg/g kg
....... .._ .._ ... .. ... ..

S96T002726 138 N/A < 112 < 109 < 110.5 < 108 N/A < 280

S96T002736 142 N/A < 110 < 101 < 105.5
Dralnabflllllllldlllllll /llllllllL __g/mL n4g/mL~ % kg________

... __ __ _ ..... 
. . . . ..N.

S96T001886 138: 1R DL < 80.2 < 80.2 < 80.2 < 80.2 N/A < 3.61
S96T001909 138: 2R1 DL < 80.2 < 80.2 < 80.2

S96T002043 138: 3R DL < 80.2 < 80.2 < 80.2

I~~)



Table A-32. Tank 241-S-101 Analytical Results: Titanium. (4 sheets)

Sample C e: S Sample J (eall RSD Prnjeced
Nu__ber Iemn -emn Beswt Thpicate Mea Mean (Mean) hxventory

Solds: fusieidgest __ _ pg/g pg/g pg/g g/g % kg__

S96T001903 138: 2R1 Lower %/ < 197 < 186 < 191.5

S96T002040 138: 3AR Whole < 204 < 191 < 197.5

S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower % < 181 < 176 < 178.5

S96T002045 138: 6 Upper < 192 < 189 < 190.5

S96T002047 Lower < 207 < 191 < 199

S96T002193 138: 7 Upper % < 208 < 212 < 210

S96T002202 Lower < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower < 189 < 204 < 196.5

S96T002194 138: 9 Upper < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5

S96T002090 142: 1 Upper < 206 < 205 < 205.5

S96T002310 142: 2 Upper < 188 < 185 < 186.5

S96T002316 Lower < 204 < 203 < 203.5

S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower < 195 < 191 < 193

S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203

S96T002093

S96T002106

142: 5 Upper %

Lower /

< 194

< 204

C 187

< 187

C 190.5

* 195.5

< 200 N/A < 518

U,



Table A-32. Tank 241-S-101 Analytical Results: Titanium. (4 sheets)

Samp I Core: Sub- Sample Cverall RSD ~Prjected

Sois uscidgetp/ g/g p/g gg/g % __ kg
S96T002094 142: 6 Upper A < 207 < 203 < 205 Cont. Cont. Cont.

S96T002091 Lower % < 206 < 205 < 205.5

S96T002095 142: 7 Upper < 199 < 201 < 200

S96T002107 Lower % < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

S96T002108 Lower < 204 < 200 < 202
Solids: add digest . /.......p/g g/. .. g..%.k

S96T001905 138: 2R1 Lower % < 3.81 < 3.87 < 3.84 5.84 14.3 15.1

S96T001892 138: 5 Upper % < 3.82 < 4.03 < 3.925

S96T001904 Lower % < 3.58 < 3.92 < 3.75

S96T002049 138: 6 Upper % 3.88 < 3.89 < 3.885

S96T002050 Lower 4.04 4.8 4.42

S96T002195 138: 7 Upper 5.6 4.99 5.295

S96T002203 Lower 6.11 6.67 6.39

S96T002051 138: 8 Upper % 6.81 6.62 6.715

S96T002052 Lower 7.71 7.71 7.71

S96T002196 138: 9 Upper 7.95 7.65 7.8

S96T002200 Lower < 3.68 < 3.98 < 3.83

S96T002097 142: 1 Upper < 3.57 < 3.57 < 3.57

S96T002312 142: 2 Upper < 4.09 < 3.68 < 3.885

S96T002317 Lower < 3.73 < 3.91 < 3.82

k)a'



Table A-32. Tank 241-S-101 Analytical Results: Titanium. (4 sheets)

Sample Core: Sub- Sample Overall USD) Prjected
Number Sewwet Segment Rest DuplIcate Mean Mean (Mean) Inventory

ads: id dist gg/g pu/g pg/g .. g/g. % kg......

S96T002313 142: 3 Upper 5.58 5.01 5.295 Cont. Cont. Cont.

S96T002320 Lower < 4.17 < 4.01 < 4.09

S96T002109 142: 4 Upper % 5.27 5.47 5.37

S96T002110 Lower 24.2 26.1 25.15

S96T002111 142: 5 Upper % < 3.53 < 3.86 < 3.695

S96T002112 Lower 3.76 4.38 4.07

S96T002113 142: 6 Upper < 3.89 < 4.48 < 4.185

S96T002098 Lower 6.19 11.6 8.895QC:e

S96T002114 142: 7 Upper 5.35 5.37 5.36

S96TOO2115 Lower 6.21 5.84 6.025

S96T002116 142: 8 Upper 7.28 6.98 7.13

S96T002117 Lower 4.11 < 3.7 < 3.905

Solid coapos tes: fusion digest pg/g pg/ eg/gig/ %___ kg
S96T002723 1138 N/A < 209 < 217 < 213 < 210 N/A < 544

S96TOO2731 142 N/A < 204 < 210 < 207

Solid ewnposltes: add d"gst pg/g pg/g pg/g pgtg % k:.
S96T002724 138 N/A < 6.86 < 6.82 < 6.84 < 6.70 N/A < 17.4

S96T002733 1142 N/A < 6.77 < 6.35 < 6.56

-J



Table A-32. Tank 241-S-101 Analytical Results: Titanium. (4 sheets)

Stampe e: Sb-Sle e toeraHi RSD Pr8ete
Nubr cgme:nt~ -emn Remut Dpcae Me Mean. (Meau) lnveatory

Sd compstts H4)/acM diudi g/: ./ .. /. .. /..%.k

S96T002726 138 N/A < 5.62 < 5.46 < 5.54 < 5.40 N/A < 14.0

S96T002736 142 N/A < 5.48 < 5.04 < 5.26

Dra.nab.e ..qu. pg/L g./. L g/nL % kg
S96T001886 138: 1R DL < 4.01 < 4.01 < 4.01 < 4.01 N/A < 0.180

S96T001909 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043 138: 3R DL < 4.01 < 4.01 < 4.01

00



Table A-33. Tank 241-S-101 Analytical Results: Uranium. (4 sheets)
Sape oe S- aml Ivrl Projected

Number _egmen Segen Result Duplicate Mean Mean (Mean) IveDtry
Solids: fusion digest _ __ pg/g ic/g gg/g I g/g % ____ kg
S96T001903 138: 2R1 Lower < 9,840 < 9,310 < 9,575
S96T002040 138: 3AR Whole < 10,200 < 9,540 < 9,870

S96T001891 138: 5 Upper < 10,500 < 10,600 < 10,550

S96T001902 Lower < 9,070 < 8,800 < 8,935

S96T002045 138: 6 Upper < 9,590 < 9,430 < 9,510

S96T002047 Lower < 10,400 < 9,530 < 9,965

S96T002193 138: 7 Upper % < 10,400 < 10,600 < 10,500

S96T002202 Lower < 9,980 < 10,000 < 9,990

S96T002046 138: 8 Upper < 10,300 < 10,400 < 10,350

S96T002048 Lower < 9,460 < 10,200 < 9,830

S96T002194 138: 9 Upper < 9,630 < 10,200 < 9,915

S96T002199 Lower < 10,600 < 10,400 < 10,500

S96T002090 142: 1 Upper < 10,300 < 10,200 < 10,250

S96T002310 142: 2 Upper < 9,380 < 9,230 < 9,305

S96T002316 Lower < 10,200 < 10,100 < 10,150

S96T002311 142: 3 Upper < 10,100 < 10,300 < 10,200

S96T002319 Lower < 9,770 < 9,540 < 9,655

S96T002092 142: 4 Upper < 10,100 < 9,990 < 10,045

S96T002105 Lower < 9,980 < 10,300 < 10,140

S96T002093

S96T002106

142: 5 IUpper %/

1/2Lower

< 9,680

< 10,200

< 9,360

< 9,360

* 9,520

< 9,780

< 10,100 N/A < 26,200

'.0



Table A-33. Tank 241-S-101 Analytical Results: Uranium. (4 sheets)

Sample Care: Shb- Sample Overail RED Frjed
Number J Segment jegqent ResuiiL2 Duplicate Mean Mean (Memi) bwventory

Solids: Ausi digest.../. /g......... pg/g. /. kg

S96T002094 142: 6 Upper /2 < 10,400 < 10,100 < 10,250 Cont. Cont. Cont.

S96T002091 Lower < 10,300 < 10,200 < 10,250

S96T002095 142: 7 Upper 10,400 < 10,000 < 10,200

S96T002107 Lower < 10,700 < 10,900 < 10,800

S96T002096 142: 8 Upper 11,800 11,900 11,850

S96T002108 Lower < 10,200 11,800 < 11,000

_ _ _~ ~ ~ .... ._ .. _ _ . . . .~

S96T001905 138: 2R1 Lower 2,450 2,500 2,475 4,680 23.9 12,100

S96T001892 138: 5 Upper 3,180 3,380 3,280

S96TOO1904 Lower 2,030 2,220 2,125

S96T002049 138: 6 Upper 3,860 4,180 4,020

S96T002050 Lower 5,090 5,680 5,385

S96T002195 138: 7 Upper % 5,860 5,960 5,910

S96T002203 Lower 6,760 7,210 6,985

S96T002051 138: 8 Upper 8,050 7,920 7,985

S96T002052 Lower 9,080 8,770 8,925

S96T002196 138: 9 Upper 12,700 13,700 13,200

S96T002200 Lower 6,200 5,960 6,080

S96T002097 142: 1 Upper 501 502 501.5

S96T002312 142: 2 Upper 551 488 519.5

S96T002317 Lower 560 574 567

-a
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Table A-33. Tank 241-S-101 Analytical Results: Uranium. (4 sheets)

Samphe Core: Sub- amphe Evrl SD Frojeted
Number Segiment Segnent est Dplce MenMa (Mess) tventory

SoNI ddd lgest -ggpgp/gp/ %*k
S96T002313 142: 3 Upper % 5,310 4,580 4,945 Cont. Cont. Cont.

S96T002320 Lower 515 525 520

S96T002109 142: 4 Upper 615 611 613

S96T002110 Lower 1,960 1,980 1,970

S96T002111 142: 5 Upper 2,180 3,010 2,595Qce

S96T002112 Lower 4,220 4,200 4,210

S96T002113 142: 6 Upper 486 562 524
S96T002098 Lower 5,740 9,240 7,4900c:c

S96T002114 142: 7 Upper 6,440 6,490 6,465

S96T002115 Lower 8,160 8,030 8,095

S96T002116 142: 8 Upper 10,100 9,840 9,970

S96T002117 Lower 8,430 5,840 7,135*e

Scid compostes: fsion igest pg g sgg/
S96T002723 138 IN/A < 10,500 < 10,900 < 10,700 < 10,500 N/A < 27,200
S96TOO2731 142 [N/A < 10,200 < 10,500 < 10,350

Solid compostes: acdd digest...... /.....lg/a pg/g...........%... kgi
S96T002724 138 N/A 6,340 6,300 6,320 5,190 21.7 13,500

S96T002733 142 N/A 4,250 3,880 4,065

U)



Table A-33. Tank 241-S-101 Analytical Results: Uranium. (4 sheets)

.......... . . . . MI Ieu kVQ1
Sample 1  Coeu-Sample Overal! RD Projected

Soldomposttes *2O/add d.l.tlo..../...g/g yg/g pg/g %.. kg
S96T002726 138 N/A < 281 < 273 < 277 < 270 N/A < 700

S96T002736 142 N/A < 274 < 252 < 263
Praiabe liquids _g/L g/m _/m __g/_L % kg_ ___S9T086 18 R D ..... ....... .. . . . . . . .......... _ _ _ _ _ :..:s..........:o.:...

S96TOO1886 138: IR DL < 200 < 200 < 200 < 200 N/A < 9.00

S96T001909 138: 2R1 DL < 200 < 200 < 200

S96T002043 138: 3R DL < 200 < 200 < 200

w

n
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Table A-34. Tank 241-S-101 Analytical Results: Uranium (Laser Phosphorescence).

Sample Cr: Sub- Sample Oterall 551 Prjeted
Number__ __egment __egment Resu___t T'plicat. Met Mean (Meas) tnvetory

S96T002723 138 N/A 8,210 7 ,680 7,945 6,370 24.8

S96T002731 142 N/A 4,790 4,780 4,785

(J3
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Table A-35. Tank 241-S-101 Analytical Results: Vanadium. (4 sheets)

Sample Coe: Snb- sample UnernI 38S Projected

OX_ __ _ _ _. . ..~ ....... ...... kNumber _egmen Segment. Resukt D__cae ManMa_(e_)_vetr

8.0ds: fuden 0 dgest __g/g___ g/ /gpg/g % _ __ kgS96T001903 138: 2R1 Lower < 984 < 931 < 957.5 < 999 N/A < 2,590
S96T002040 138: 3AR Whole < 1,020 < 954 < 987

S96T001891 138: 5 Upper % < 1,050 < 1,060 < 1,055

S96T001902 Lower % < 907 < 880 < 893.5

S96T002045 138: 6 Upper % < 959 < 943 < 951

S96T002047 Lower < 1,040 < 953 < 996.5

S96T002193 138: 7 Upper < 1,040 < 1,060 < 1,050

S96T002202 Lower < 998 < 1,000 < 999

S96T002046 138: 8 Upper < 1,030 < 1,040 < 1,035

S96TOO2048 Lower < 946 < 1,020 < 983

S96T002194 138: 9 Upper < 963 < 1,020 < 991.5

S96T002199 Lower < 1,060 < 1,040 < 1,050

S96T002090 142: 1 Upper < 1,030 < 1,020 < 1,025

S96T002310 142: 2 Upper < 938 < 923 < 930.5

S96T002316 Lower < 1,020 < 1,010 < 1,015

S96T002311 142: 3 Upper < 1,010 < 1,030 < 1,020

S96T002319 Lower < 977 < 954 < 965.5

S96T002092 142: 4 Upper < 1,010 < 999 < 1,004.5

S96T002105 Lower < 998 < 1,030 < 1,014

U)



Table A-35. Tank 241-S-101 Analytical Results: Vanadium. (4 sheets)

Sample Cr:b- Sampe Orrai .S. Pr.je.ted
Numer Semet egen Rsut upicte Mean Mepn (Ma) 'nvetor

8.ids: fusio n digest _g/g g/g ___/g pg/g %k

S96T002093 142: 5 Upper % < 968 < 936 < 952 Cont. Cont. Cont.

S96T002106 Lower / < 1,020 < 936 < 978

S96T002094 142: 6 Upper < 1,040 < 1,010 < 1,025

S96T002091 Lower < 1,030 < 1,020 < 1,025

S96T002095 142: 7 Upper '/ < 993 < 1,000 < 996.5

S96T002107 Lower < 1,070 < 1,090 < 1,080

S96T002096 142: 8 Upper % < 995 < 991 < 993

S96T002108 Lower < 1,020 < 998 < 1,009

Solid:add<gst g ..... .... / ../g ..g %
S96T001905 138: 2R1 Lower /2 < 19.1 < 19.4 < 19.25 < 19.4 N/A < 50.3

S96T001892 138: 5 Upper < 19.1 < 20.1 < 19.6

S96T001904 Lower < 17.9 < 19.6 < 18.75

S96T002049 138: 6 Upper < 18.8 < 19.5 < 19.15

S96T002050 Lower < 18.5 < 20.4 < 19.45

S96T002195 138: 7 Upper < 22 < 22.5 < 22.25

S96T002203 Lower < 19.6 < 20.4 < 20

S96T002051 138: 8 Upper < 18.5 < 19 < 18.75

S96T002052 Lower % < 19 < 19.6 < 19.3

S96T002196 138: 9 Upper < 18.5 < 18.2 < 18.35

S96T002200 Lower < 18.4 < 19.9 < 19.15

S96T002097 142: 1 Upper < 17.9 < 17.9 < 17.9

U)
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Table A-35. Tank 241-S-101 Analytical Results: Vanadium. (4 sheets)

Sampk e COe: Sub- Suuple Overall RSD) Projected
.Number Segmentj Segmieut Resu.: :.p.:cate Men an W.. (Mma). Inventory...............................................

S96T002312 142. 2 Upper % < 20.5 < 18.4 < 19.45 Cont. Cont. Cont.
S96T002317 Lower % < 18.7 < 19.5 < 19.1

S96T002313 142: 3 Upper < 20.5 < 20.3 < 20.4

S96T002320 Lower < 20.9 < 20.1 < 20.5

596T002109 142: 4 Upper % < 20.1 < 20.5 < 20.3

S96T002110 Lower < 19.7 < 19.3 < 19.5

S96T002111 142: 5 Upper < 17.7 < 19.3 < 18.5

S96T002112 Lower < 17.8 < 19.1 < 18.45

S96T002113 142: 6 Upper < 19.5 < 22.4 < 20.95

S96T002098 Lower < 19.6 < 20.4 < 20

S96T002114 142: 7 Upper < 19.8 < 20.1 < 19.95

S96T002115 Lower % < 18.4 < 17.9 < 18.15

S96T002116 142: 8 Upper < 18.5 < 18 < 18.25

S96T002117 Lower < 18.8 < 18.5 < 18.65

Solid cwomses: fusion digest gt/ g pg/g _ _ pg/g% kg
S96T002723 138 JN/A 1,050 C 1,090 .1,070 < 1,050 N/A 2,720

S96TO27312 142 N/A < 1,020 < 1,050 < 1,035

SolidcOpO ites: acid digest 1g/g < 2<g/g g/g kg

S96T002724 138 N/A < 34.3 < 34.1 < 34.2 < 33.5 N/A C 86.8

S96T002733 142 N/A < 33.8 < 31.7 < 32.75

0~~



Table A-35. Tank 241-S-101 Analytical Results: Vanadium. (4 sheets)

Sample Core:I Snb- Sample (oteral RSD) Projected
Nuaber Segment j 8gment Resuit Dupilcate Mean Mean (Mean) ktentory

Solid compcs tts: H2O/acIdg/ /gggp/gk

S96T002726 138 N/A <28.1 < 27.3 < 27.7 < 27.0 N/A < 70.0
S96T002736 J142 JN/A < 27.4 < 25.2 < 26.3

Drainaahk liquids pg/L g/L g/m p/m %kg

S96T018. 138:... .R ....... .L..................n .......

S96TOO2726 138 N < 20.1 < 20.1 < 20.1 < 20.1 N/A < 0.905
S96T001909 138: 2R1 DL < 20.1 < 20.1 < 20.1

S96T002043 138: 3R DL < 20.1 < 20.1 < 20.1

U)



Table A-36. Tank 241-S-101 Analytical Results: Zinc. (4 sheets)

Samph j Core: Sub- Saypb OnernI SD. Pr-ce
Number 'Segmtent JSegment ,Result Dupjlcte Mean an hwMea)Inetory

8tuids: fus4on diget __g/ fg . pg/g pg pg/g % kg _ __

S96T001903 138: 2R1 Lower % < 197 < 186 < 191.5

S96T002040 138: 3R Whole 219 < 191 < 205

S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower % < 181 < 176 < 178.5

S96T002045 138: 6 Upper < 192 < 189 < 190.5

S96T002047 Lower < 207 < 191 < 199

S96T002193 138: 7 Upper < 208 < 212 < 210

S96T002202 Lower < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower 250 < 204 < 227

S96T002194 138: 9 Upper < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5

S96T002090 142: 1 Upper 251 953 60 2QCe

S96T002310 142: 2 Upper 218 < 185 < 201.5

S96T002316 Lower 225 988 606.5 C:e

S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower % < 195 < 191 < 193

S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203

S96T002093

S96T002106

142: 5 Upper /

Lower '/

< 194

<204

< 187

* 187

* 190.5

< 195.5

< 232 N/A < 601

00



Table A-36. Tank 241-S-101 Analytical Results: Zinc. (4 sheets)

Sanmph Cr: Su Saphe Orerall RSD Prtjected
Number Sewuent jSegment Reslt Dulcae Mean Mean' (Mew,) lnvetory

8.11ds tus4.n digest _____ g/g ,Kg/g pg/g 4/g k
S96T002094 142: 6 Upper / < 207 < 203 < 205 Cont. Cont. Cont.

S96T002091 Lower % < 206 < 205 < 205.5

S96T002095 142: 7 Upper %A < 199 < 201 < 200

S96T002107 Lower < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

S96T002 108 Lower < 204 < 200 < 202

Solids: ad gst ig/g... /g..g/g pg/g %... k .g

S96T001905 138: 2R1 Lower 29.5 29.6 29.55 27.8 7.0 72.1

S96T001892 138: 5 Upper 18.2 19.2 18.7

S96T001904 Lower 25.9 29.3 27.6

S96T002049 138: 6 Upper 15.7 19.4 17.55%*

S96T002050 Lower 17 24.9 2o.95%*~~

S96T002195 138: 7 Upper 45.6 29.4 3.0~

596T002203 Lower 28.1 30.1 29.1

S96T002051 138: 8 Upper 19.7 22.9 21.3

596T002052 Lower 25.8 26.3 26.05

S96T002196 138: 9 Upper 41.1 35.7 38.4

S96T002200 Lower % 26.6 27.2 26.9

S96T002097 142: 1 Upper 30 32.1 31.05

S96T002312 142: 2 Upper 39.6 31.4 35.5%*

596T002317 Lower 34.1 39.4 36.75



Table A-36. Tank 241-S-101 Analytical Results: Zinc.

SaupxCre u- ple le OverulI 1ISD Projected
Number~ Semn Segment ResuR Dupicate 'Mean Mean (Ma aetor

olids: acd igst gg/g gg/g jg/g.....pg/g kg

S96T002313 142: 3 Upper A 18.2 16.3 17.25 Cant C.nt. Cont.

S96T002320 Lower % 38.4 31.7 35.05
S96T002109 142: 4 Upper 34.9 38.6 36.75
S96T002110 Lower % 28 27.9 27.95

S96T002111 142: 5 Upper 19.3 19.9 19.6

S96T002112 Lower % 16.1 17.3 16.7

S96T002113 142: 6 Upper 49.9 35.2 42.55c**

S96T002098 Lower 25.5 53.9 3 9 .7QC:e

S96T002114 142: 7 Upper 15.2 14.4 14.8

S96T002115 Lower 22.4 21.3 21.85

S96T002116 142: 8 Upper 22.6 22 22.3

S96T002117 Lower 33.5 23.9 2.0~

Solid composte: adid di pst pg/g g/g g/g gg% kg
S96T002724 1138 IN/A 21.8 18.2 20 18.6 7.4 48.2

19T073142 JN/A 18.8 15.7 17.25

Sold compostes: fsion igest pg/g g/g .g....g.... %..k..
S96T002723 1138 IN! < 209 < 217 < 213 < 210 N/A < 544

596T002731 142 N/A < 204 < 210 < 207

0

(4 sheets)



Table A-36. Tank 241-S-101 Analytical Results: Zinc. (4 sheets)

Saumple Coe uySample Overall RSD Proj)ected
Nber Segment Semn ReunDpuct en Mcai (Mem') Invetory

Solid compcsitts_R$(ad dlutdon jpg/g gg/g sg/g pg/g %kg
S96T002726 138 IN/A 9.29 8.01 8.65 6.96 24.4 18.0

19T076142 N/A < 5.48 < 5.04 < 5.26

rainbe Mqids _L pg/mL pgtmL.....pig/.L % kg...

S96T001886 138: iR DL 19.4 19.3 19.35 28.6 27.5 1.29

S96T001909 138: 2R1 DL 43.9 44.4 44.15

S96T002043 138: 3R DL 22.5 21.8 22.15



Table A-37. Tank 241-S-101 Analytical Results: Zirconium. (4 sheets)

Suiple Core: j Sub- (apWOeal [ RS) Proeeted
Number Seqmeut $egmet Resu_. Duplicate Me an ___(Meanc) *nveutory

SOlidsusioBWZdigest pg/g pg/g pg/g' g/g % kg_
S96T001903 1138: 2R1 Lower / < 197 < 186 < 191.5

S96T002040 138: 3AR Whole < 204 < 191 < 197.5

S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower % < 181 < 176 < 178.5

S96T002045 138: 6 Upper < 192 < 189 < 190.5

S96T002047 Lower < 207 < 191 < 199

S96T002193 138: 7 Upper < 208 < 212 < 210

S96T002202 Lower % < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower < 189 < 204 < 196.5

S96T002194 138: 9 Upper < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5

S96T002090 142: 1 Upper < 206 < 205 < 205.5

S96T002310 142: 2 Upper % < 188 < 185 < 186.5

S96T002316 Lower < 204 < 203 < 203.5

S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower < 195 < 191 < 193

S96T002092 142: 4 Upper % < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203

S96T002093 142: 5

S96T002106

Upper %

Lower /

< 194

< 204

< 187

7 187

C 190.5

* 195.5

< 200 N/A < 518

it



Table A-37. Tank 241-S-101 Analytical Results: Zirconium. (4 sheets)

Sample Cr: Sub- Sample OvteraII , 18D frtjcted
Nuniber ee espj:icate: Me:.. Me.. (Men ... e.tory

So.Id: s. digest. .g/ .../g....g/.g . g/g. % k

S96T002094 142: 6 Upper /2 < 207 < 203 < 205 Cont. Cont. Cont.

S96T002091 Lower < 206 < 205 < 205.5
S96T002095 142: 7 Upper < 199 < 201 < 200

S96T002107 Lower < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

S96T002108 Lower < 204 < 200 < 202

Sol... ...d 0:es Mg/ pg/g~ii -g/ */g k.. . .. im$. . _ __ _ _ ... ......t k

S96T001905 138: 2R1 Lower 15.3 15.7 15.5 22.7 16. 58.8

S96T001892 138: 5 Upper 16 17.3 16.65

596T001904 Lower 11.9 12.9 12.4

S96T002049 138: 6 Upper 18.1 19.9 19

S96T002050 Lower 23.8 26.8 25.3

S96T002195 138: 7 Upper 27.2 27.6 27.4

S96T002203 Lower 30.7 34.4 32.55

S96T002051 138: 8 Upper 35.3 35.2 35.25

S96T002052 Lower 40.2 39.3 39.75

S96T002196 138: 9 Upper % 54.1 56.4 55.25

S96T002200 Lower % 19.5 20.1 19.8

S96T002097 142: 1 Upper 9.98 10.1 10.04

S96T002312 142: 2 Upper 11 9.9 10.45

S96T002317 Lower 10.5 11.3 10.9



Tank 241-S-101 Analytical Results: Zirconium. (4 sheets)

Sample Core: j ub Sample Overa! RSD1 Fr*jCttd
numer ISegmet I 'gment Reslt DnplIcate Mean Mean (een) invltWry

.0ids: acdd digest gg/g gg/g pg/g g/g % kg__ __

S96T002313 142: 3 Upper 23.5 20 21.75 Cont. Cont. Cont.

S96T002320 Lower 8.93 9.57 9.25

S96T002109 142: 4 Upper 11.4 11 11.2

S96T002110 Lower 12.5 13.3 12.9

S96T002111 142: 5 Upper 8.77 12.5 10.635Qc e

S96T002112 Lower 17.2 17.9 17.55

S96T002113 142: 6 Upper 8.49 9.48 8.985

S96T002098 Lower 23 38.3 30.65*e

S96T002114 142: 7 Upper 25 25.4 25.2

S96TO02115 Lower 36.5 35.8 36.15

S96T002116 142: 8 Upper 44.6 43.6 44.1

S96T002117 Lower 36.8 28 32.0'

S96T002723 138 N/A < 209 < 217 < 213 < 210 N/A < 544

S96TOO2731 142 N/A < 204 < 210 < 207

S96T002724 138 N/A 29.6 29.1 29.35 25.6 14.8 66.4

S96T002733 142 N/A 21.3 22.3 21.8

A
A

Table A-37.



Table A-37. Tank 241-S-101 Analytical Results: Zirconium. (4 sheets)

S pe Core: Subtam. Overall RSD Prjce

Solid composites: Z2O/acd dilutioa g/g pg/g pg/g pg/g %kg
S96T002726 138 N/A < 5.62 < 5.46 < 5.54 < 5.40 N/A < 14.0

S96T002736 142 N/A < 5.48 < 5.04 < 5.26

Draina*l liquids pg/mL pg/mL jig/aL pg/mL % _ __ kg

S96T001886 138: 1R DL < 4.01 < 4.01 < 4.01 < 4.01 N/A < 0.180

S96T001909 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043 138: 3R DL < 4.01 < 4.01 < 4.01

*1.
C,,



Table A-40. Tank 241-S-101 Analytical Results: Chloride. (2 sheets)

Samphe C fe S1 Smphe Ovr18RD Pojce
Number $egmMn bemnt Rsuk Duplicate: Mea Meain (4M) Liveatory

... .[s: .s ./ .g . g k. .....................Soi~~~~~~at~~ wae .J~ ._ _ .g/ .g/ ._ _ .gt .__._._.k.
.. ...t

S96T001907 138: 2R1 Lower / 4,718 4,630 4,674

S96T001893 138: 5 Upper % 4,063 4,160 4,111.5

S96T001906 Lower % 3,838 3,840 3,839

S96T003326 138: 6 Upper % 5,284 3,700 4,492Qc:e

S96T003327 Lower 3,529 3,150 3,339.5

S96T003497 138: 7 Upper 3,058 3,190 3,124

S96T003498 Lower 3,381 1,430 2,405.5QCe

S96T003463 138: 8 Upper 1,465 872 1,168.5"e

S96T003464 Lower 1,630 1,930 1,780

S96T003461 138: 9 Upper 2,482 1,550 2,016Qc:e

S96T003462 Lower 1,970 1,960 1,965

S96T002099 142: 1 Upper 4,729 4,790 4,759.5

S96T002314 142: 2 Upper / 4,501 4,580 4,540.5

S96T002318 Lower 4,410 4,250 4,330

S96T002315 142: 3 Upper 4,534 4,570 4,552

S96T003499 Lower 4,794 4,950 4,872

S96T002118 142: 4 Upper 4,209 4,300 4,254.5

S96T002119 Lower 4,344 4,190 4,267

S96T002120

S96T002121

142: 5 Upper %

Lower %

4,033

3,771

3,990
3,650

4,011.5

3,710.5

3,460 9.5 8,970

0~'



Table A-40. Tank 241-S-101 Analytical Results: Chloride. (2 sheets)

-S ol'rl ......... .-...
N er ee Segment es Duplicate Mean....Mea. (Mean) Inventory

Soid:wter digest _ggg/ /gigg kg
S96T002122 142: 6 Upper % 3,590 3,660 3,625 Cont. Cont. Cont.

S96T002100 Lower 3,515 3,410 3,462.5

S96T002123 142: 7 Upper 2,991 3,120 3,055.5

S96T002124 Lower 2,372 2,680 2,526

S96T002125 142: 8 Upper % 1,137 1,500 1,318.5Q

S96TOO2126 Lower 2,496 2,650 2,573

Solid composites: water digest// pg/g g/g % k
S96T002725 1138 N/A 3,134 2,900 3,017 3,260 7.5 8,450

S96T002735 J142 N/A 3,267 3,740 3,503.5

Drtaixxab: liquidJs g/il~ pcg/umlt pg/mL_____________________ ptg/tL % k

S96T001886 138: IR DL 7,370 7,200 7,285 7,450 1.3 335

S96T001909 138: 2R1 DL 7,475 7,420 7,447.5

S96T002043 138: 3R DL 7,658 7,570 7,614

-a

n
rn

t;1
ON

U)

a

C



Tank 241-S-101 Analytical Results: Fluoride. (2 sheets)

Sample Cr: Sub- fSample Overail 180 Wrjeted
Nube 1 .emt Sepet: Result Duplicate Moan Mean (Mean) Tsvemtar

Salid:water digest _g/g/ pg/g nlg/g % kg___

S96T001907 138: 2R1 Lower < 112.2 < 107 < 109.6

S96T001893 138: 5 Upper < 91.02 260 175.510*

S96T001906 Lower % < 98.8 < 91 < 94.9

S96T003326 138: 6 Upper 102 98.7 100.35

S96T003327 Lower 95.93 88 91.965

S96T003497 138: 7 Upper % < 54.23 91.7 72.965Qce

S96T003498 Lower 53.69 < 36.3 44.995Qc:c

S96T003463 138: 8 Upper < 31.92 < 31.9 < 31.91

S96T003464 Lower < 37.96 < 38.1 < 38.03

S96T003461 138: 9 Upper < 37.23 < 36.1 < 36.665

S96T003462 Lower < 35.76 < 34.4 < 35.08

S96T002099 142: 1 Upper 494.8 498 496.4

S96T002314 142: 2 Upper 650.5 626 638.25

S96T002318 Lower 1,740 1,560 1,650

S96T002315 142: 3 Upper 609.4 605 607.2

S96T003499 Lower 354.4 330 342.2

S96T002118

S96T002119

142: 4 Upper %

Lower /

590.1

< 51.94

500

< 51.6

545.05

< 51.77

< 233 N/A < 596

00

Table A-41



Table A-41. Tank 241-S-101 Analytical Results: Fluoride. (2 sheets)

Sauxple Coe u-Sample Cirerali RSD Pr4ected
Number &egmen &emeat esult DNplicate Ma Meat (Men) hnvetry

Solids: wate ..dgest ./ g/ .gg .g %

S96T002120 142: 5 Upper < 50.18 < 52.8 < 51.49

.96T002121 Lower < 51.19 < 49.7 < 50.445 Cont. Cont. Cont.

S96T002122 142: 6 Upper < 54.47 <C 55.5 <C 54.985

S96T002100 Lower < 53.67 < 54.1 < 53.885

S96T002123 142: 7 Upper < 55.78 < 50.3 < 53.04

S96T002124 Lower < 48.59 < 50.2 < 49.395

S96T002125 142: 8 Upper % < 27.4 < 26.5 < 26.95

S96T002126 Lower 361 < 56.4 208.7"e

Solid nopositat: water digest sg/g pg/g pg/g pg/g %kg
S96T002725 138 [N/A < 59.79 138 98.895Qce 334 70.4 866

S96T002735 142 N/A 138.3 999 568.65Qc e

.9' '1 1 1 3 8 2 R.. ... D L. ...... ____._......___ ... . . . . . . . . ......... .

S96T001886 138: 1R DL < 132.6 < 133 < 132.8 < 106 N/A < 4.77

S96TOO1909 138: 2R1 DL < 132.6 < 133 < 132.8

S96T002043 138: 3R DL < 53.83 < 53.8 < 53.815



Table A-42. Tank 241-S-101 Analytical Results: Nitrate. (2 sheets)

Smpe Core: Sub- Sample Overall RSD) Frljected
Number Segment Segment flsidt Duplcate Mean Mean (Meaw): hinvtory

Solids: water digest __ _ g/g pg/g sg/g pg/g % __ kg
S96T001907 138: 2R1 Lower / 3.327E+05 3.240E + 05 3.284E+05
S96T001893 138: 5 Upper 3.105E+05 3.490E+05 3.298E+05

S96T001906 Lower % 4.970E+05 3.280E+05 4.125E+05Qc:e

S96T003326 138: 6 Upper 1.702E+05 1.610E+05 1.656E+05

S96T003327 Lower 1.584E+05 1.550E+05 1.567E+05

S96T003497 138: 7 Upper 1.613E+05 1.710E+05 1.662E+05

S96T003498 Lower 1.264E+05 78,300 1.024E+05Qc:e

S96T003463 138: 8 Upper 83,530 44,700 64,115Q

S96TOO3464 Lower % 1.089E+05 1.180E+05 1.135E+05

S96T003461 138: 9 Upper 1.389E+05 1.030E+05 1.210E+05Qc:e

S96T003462 Lower 1.559E+05 1.370E+05 1.465E+05

S96T002099 142: 1 Upper 1.118E+05 1.160E+05 1.139E+05

S96T002314 142: 2 Upper 1.092E+05 1.100E+05 1.096E+05

S96T002318 Lower 1.028E+05 1.010E+05 1.019E+05

S96T002315 142: 3 Upper 1.073E+05 1.100E+05 1.087E+05

S96T003499 Lower 1.050E+05 1.110E+05 1.080E+05

S96T002118 142: 4 Upper % 1.131E+05 1.140E+05 1.136E+05

S96T002119 Lower 1.152E+05 1.220E+05 1.186E+05

S96T002120

S96T002121

142: 5 Upper %

Lower h

1.340E+05

1 .278E+05

1.250E+05

1.310E+05

1.295E+05

1.294E+05

1.62E+05 25.1 4.20E+05

U,
0



Table A-42. Tank 241-S-101 Analytical Results: Nitrate. (2 sheets)

Saimple CLs:.:. re:.:z: Su-Sanmpls (ierunl RD Prpjeetad
Number jegment Seqmeut Result, Duplicate M nMen (Mepn) luvetory

$Wlidsvaterdigst pg/g pg/g pg/g.g/g % kg

S96T002122 142: 6 Upper / 1.328E+05 1.380E+05 1.354E+05 Cont. Cont. Cont.

S96T002100 Lower 1.461E+05 1.470E+05 1.466E+05

S96T002123 142: 7 Upper % 1.515E+05 1.450E+05 1.483E+05

S96T002124 Lower % 1.272E+05 1.430E+05 1.351E+05

S96T002125 142: 8 Upper 71,670 83,900 77,785

S96T002126 Lower 1.482E+05 1.460E+05 1.471E+05

S96T002725 138 N/A 1.488E+05 1.460E+05 1.474E+05 1.35E+05 9.5 3.50E+05

S96T002735 142 JN/A 1.135E-405 1.300E+05 1.218E+05

S96T001886 138: IR DL 1.786E+05 1.730E+05 1.758E+05 1.81E+05 1.150

S96T001909 138: 2R1 DL 1.818E+05 1.830E+05 1.824E+05

S96T002043 138: 3R DL 1.872E+05 1.850E+05 1.861E+05

-a
(7'



Table A-43. Tank 241-S-101 Analytical Results: Nitrite. (2 sheets)

S pe Cr:Sample (WneOvrlt RISD Prhjected
Numeregen Segment Result Duphicate Mean ~ Mean (Mea)inveatory

..sgs.g/ pg/g gkg

S96T001907 138: 2R1 Lower 57,410 56,700 57,055 49,200 8.4 1.28E+05

S96T001893 138: 5 Upper 56,320 38,800 47,560cc:e

S96T001906 Lower 1,006 50,800 25,903Qc:e

S96T002099 142: 1 Upper % 58,590 59,900 59,245

S96T002314 142: 2 Upper 58,350 58,300 58,325

S96T002318 Lower 60,060 59,600 59,830

S96T002315 142: 3 Upper 60,310 60,500 60,405

S96T002118 142: 4 Upper 58,390 60,100 59,245

S96T002119 Lower 64,250 65,100 64,675

S96T002120 142: 5 Upper 60,910 60,300 60,605

S96T002121 Lower 56,310 55,000 55,655

S96T002122 142: 6 Upper %/ 53,200 53,400 53,300

S96T002100 Lower 48,990 48,100 48,545

S96T002123 142: 7 Upper 41,420 43,400 42,410

S96T002124 Lower 30,640 34,900 32,770

S96T002125 142: 8 Upper 14,620 19,300 16,960C:e

S96T002126 Lower 31,910 32,700 32,305

Solcompos tus: wtwr O gs pg/g gg pg/g 0 g/g % kg

S96T002725 138 N/A 43,810 40,300 42,055 45,000 6.5 .17E+05

S96T002735 142 N/A 44,310 51,500 47,905



Table A-43. Tank 241-S-101 Analytical Results: Nitrite. (2 sheets)

Sample COre: Ssb- Sample OveraU RiSD Projected
Nwnber Segment jSegment Resut Duplicate Mean Menu (Meau) nvetory

-ra0nabit liquids .pg/m pg/m pg/m. .u.L. . . kg

S96T001886 138: 1R DL 93,360 91,500 92,430 94,000 1.0 4,230

S96T001909 138: 2R1 DL 93,480 94,700 94,090

S96T002043 138: 3R DL 95,650 95,600 95,625

(-'I



Table A-44. Tank 241-S-101 Analytical Results: Phosphate. (2 sheets)

Sape C :.......b.. . Saple Overall ..... ... 8...

Nber Semn emn Result DupctefMhsu Mlear (Mea_) _nvetr

8.ids: water digest __ _ pg/g ;gg/g jpg/gg _% kg_
S96T001907 138: 2R1 Lower / < 1,027 < 976 < 1,001.5

S96T001893 138: 5 Upper % < 832.5 < 894 < 863.25

S96T001906 Lower 3,502 < 832 < 2 , 16 7 Qc

S96T003326 138: 6 Upper 4,755 5,400 5,077.5

S96T003327 Lower 3,656 3,630 3,643

S96T003497 138: 7 Upper 2,672 2,660 2,666

S96T003498 Lower 1,299 914 1,106.5Qc:e

S96T003463 138: 8 Upper 446 < 292 < 369Qc:e

S96T003464 Lower % < 347.2 < 348 < 347.6

S96T003461 138: 9 Upper < 340.5 < 330 < 335.25

S96T003462 Lower < 327.1 < 315 < 321.05

S96T002099 142: 1 Upper 6,819 7,530 7,174.5

S96T002314 142: 2 Upper 9,390 9,070 9,230

S96T002318 Lower 12,010 10,400 11,205

S96T002315 142: 3 Upper 10,520 10,600 10,560

S96T003499 Lower 8,070 8,010 8,040

S96T002118 142: 4 Upper 10,670 9,410 10,040

S96T002119 Lower 5,896 6,780 6,338

S96T002120

S96T002121

142: 5 Upper

Lower %

5,603

5,557

5,210

5,310

5,406.5

5,433.5

3,680 56.3 9,540

(I'



Table A-44. Tank 241-S-101 Analytical Results: Phosphate. (2 sheets)

Sape e Su-Sample Overal 3RD Projected
Number Segeest D.....bplcate Men Men (Me.u) ... v.tory

Sotids: water digest _ __ g/g gg/g . pg/g pg/g % kg
S96T002122 142: 6 Upper 4,591 4,420 4,505.5 Cont. Cont. Cont.

S96T002100 Lower 3,797 3,960 3,878.5

S96T002123 142: 7 Upper 1,490 1,710 1,600

S96T002124 Lower 1,085 1,190 1,137.5

S96T002125 142: 8 Upper < 250.6 31128.ce

S96T002126 Lower < 507.3 < 515 < 511.15

Solid co..pos tes" ..gest. . g/g g/....... ............. g/g kg
S96T002725 138 N/A 2,641 2,190 2,415.5 4,020 39.9 10,400

19T075142 N/A 5,747 5,500 5,623.5

Draftable liquids ytg/mL stg/nt pg/niL jg/mL %kg
S96T001886 138: 6R DL 3,531 3,560 3,545.5 3,600 6. C62

S96T001909 138: 2R1 DL 3,013 3,500 3,256.5

S96T002043 138: 3R *DL 4,131 3,890 4,010.5

A
fUh



Table A-45. Tank 241-S-101 Analytical Results: Sulfate. (2 sheets)

Stamp1 e C.ore:V.: S::...:..b-SS:.:::Samp Overall 118D Projeeted
NWmber Semn Segment Resuit Dipicate Mess Mea (Men) luvetory

Solids: water digest ___ /g jg/g pg/tg pg/g % kg__ __

S96T001907 138: 2R1 Lower % 17,370 17,500 17,435

S96T001893 138: 5 Upper 2,247 4,150 3,198.5Qc:e

S96T001906 Lower 1,247 1,040 1,143.5

S96T003326 138: 6 Upper 1,346 1,140 1,243

S96T003327 Lower % 1,005 989 997

S96T003497 138: 7 Upper 974 1,170 1,072

S96T003498 Lower 1,136 652 894Q

S96T003463 138: 8 Upper 509.6 < 334 421.80*e

S96T003464 Lower 658.9 870 764.45Qc:e

S96T003461 138: 9 Upper 995.2 633 814.loc:e

S96T003462 Lower 758.7 829 793.85

S96T002099 142: 1 Upper % 20,440 20,300 20,370

S96T002314 142: 2 Upper 24,540 25,400 24,970

S96T002318 Lower 23,810 24,400 24,105

S96T002315 142: 3 Upper 22,990 23,000 22,995

S96T003499 Lower 20,680 20,200 20,440

S96T002118 142: 4 Upper 20,910 20,800 20,855

S96T002119 Lower 6,799 7,230 7,014.5

S96T002120

S96T002121

142: 5 Upper %/

Lower %

2,199

1,187

1,050
916

7,250 46.1 18,800

(ft



Table A-45. Tank 241-S-101 Analytical Results: Sulfate. (2 sheets)

Sample Core: Sub- Samphe (veral RSD Prttjeeted
Nwnber Segment jSegment Resu__t Dupbvcate Mean Mean (MeAn) bwventory

Solis: water digest pg/g gg/g pg/g pg/g %kg
S96T002122 142: 6 Upper % 742.4 1,020 Cont. Cont. Cont.

S96T002100 Lower % 1,362 1,330 1,346

S96T002123 142: 7 Upper 1,292 1,420 1,356

S96T002124 Lower 1,211 1,190 1,200.5

S96T002125 142: 8 Upper 554.1 706 6000~

S96T002126 Lower 989.6 1,4001,9.ce

Sld compostes: water digest gg/g ~ gig pg/g gg/g % kg
S96T002725 138 rN/A 3,975 2,940 3 ,4 57 5 C0 6,270 44.9 16,300

596T002735 142 fN/A 8,732 9,430 9,081

Iraluable liquxids pg/mL pg/mL pg/mL pg/niL % ___ kg
S96T001886 138: iR DL 5,078 5,270 5,174 5,650 4. 254

S96T001909 138: 2R1 DL 5,130 6,290 5,710

S96T002043 138: 3R DL 6,051 6,090 6,070.5

('I
-.1



Table A-46. Tank 241-S-101 Analytical Results: Oxalate. (2 sheets)

Sample Core:I Sub Sample Onera! RSD) Projeted
Number jSegment Segment Resmit Duplicate M:anMean (Mean) Inventory

Solids: water digest __g/g p_ g/g pg/g pg/g % kg
S96T001907 138: 2R1 Lower %/ 10,660 13,000 11,830

S96T001893 138: 5 Upper % 1,396 5,640 3,518%"

S96T001906 Lower 'A 4,556 1,080 2,818Qe

S96T003326 138: 6 Upper 4,124 3,800 3,962

S96T003327 Lower 1,550 1,370 1,460

S96T003497 138: 7 Upper < 438 < 438 < 438

S96T003498 Lower % < 295.9 < 293 < 294.45

S96T003463 138: 8 Upper < 257.8 < 258 < 257.9

S96TOO3464 Lower < 306.6 < 308 < 307.3

S96T003461 138: 9 Upper % < 300.7 < 292 < 296.35

S96T003462 Lower 1 < 288.9 < 278 < 283.45

S96T002099 142: 1 Upper 13,380 13,300 13,340

S96T002314 142: 2 Upper 13,370 14,200 13,785

S96T002318 Lower 13,890 13,200 13,545

S96T002315 142: 3 Upper 14,740 14,600 14,670

S96T003499 Lower 15,740 15,100 15,420

S96T002118 142: 4 Upper % 16,300 16,100 16,200

S96T002119 Lower 11,080 10,600 10,840

S96T002120

S96T002121

142: 5 Upper %

Lower %

7,504

7,267

7,580

9,960

7,542

5,700 44.7 14,800

00



Table A-46. Tank 241-S-101 Analytical Results: Oxalate. (2 sheets)

Sa...e C. .Sa.ple Overal RED, .. r.Je.ted.
Number Semn Segnent Rest DPupIn. Meti Meai (dean) hnveutory

Solids: water digs pg/g pg/g pg/g pg/g % kg_
S96T002122 142: 6 Upper % 1,858 1,640 1,749 Cont. Cont. Cont.

S96T002100 Lower 1,007 898 952.5
S96T002123 142: 7 Upper 519.2 502 510.6

S96T002124 Lower < 392.5 < 405 < 398.75

S96T002125 142: 8 Upper < 221.3 < 214 < 217.65

S96T002126 Lower < 448 2,300 1,374Qc:e

Sold ..postes:nter digest. ..... pg.g .g/g g/ pg/g kg
S96T002725 1138 IN/A 1,386 1,320 1,353 3,940 65.7 10,200

S96T002735 J142 N/A 6,325 6,740 6,532.5

Draiable liquids ____ pg/nL sg/aL pg/aL pg/mL %kg
S96T001886 138: 1R DL < 1,071 < 1,070 < 1,070.5 < 858 N/A < 38.6

S96T001909 138: 2R1 DL < 1,071 < 1,070 < 1,070.5

S96T002043 138: 3R DL < 434.8 < 435 < 434.9



Table A-47. Tank 241-S-101 Analytical Results: Total Alpha.

Sample Sub- Sample Ovall RSD 0-oected
Number Segmen Sepxent Reul Duplicate Mean Maen (Mam) mnvent6

Solids: tnsi'$ Igest pigpCi/g __igp _ .% ~ CI
S96T001903 138: 2R1 Lower % 0.914 1.21 1.0620 0.358 24.0 928

S96T002040 138: 3AR hole 0.285 0.304 0.2945

S96T001902 138: 5 Lower 0.268 0.254 0.261

596T002047 138: 6 Lower 0.275 0.275 0.275
S96T002202 138: 7 Lower % 0.439 0.386 0.4125

S96T002048 138: 8 Lower 0.492 0.527 0.5095

S96T002199 138: 9 Lower 0.126 0.266.

S96T002090 142: 1 Upper 0.149 0.131 0.14

S96T002316 142: 2 Lower 0.137 0.123 0.13

S96T002319 142: 3 Lower 0.126 0.107 0.1165
596T002105 142: 4 Lower 0.231 0.217 0.224

S96T002106 142: 5 Lower % 0.377 0.298 0370

S96T002091 142: 6 Lower 0.318 0.368 0.343

S96T002107 142: 7 Lower 0.388 0.513 0400~

S96T002108 142: 8 Lower 0.496 0.58 0.538

Salld comxpos tes: fusont gest p~/ Ci/g p*CI/g tCt/g %C
S96T002723 138 1/ 0.335 0.391 0.363 0.321 133832

9T071 142 JN/A 0.281 0.275 0.278

S96T001886 138: IR DL 0.0109 0.0124 0.01165 <0.00810 N/C 21.0

596T001909 138: 2R1 DL < 0.00693 < 0.0143 < 0.010615

S96T002043 138: 3R DL < 0.00166 < 0.0024 < 0.00203

0



Table A-48. Tank 241-S-101 Analytical Results: Total Beta.

1:be Semnt Sgmn RsI ulicate Mea MeI (eRI) IvtlloQry
Solid;compWs tes:uonodget V/g.... /g g~tg pO/g %..C.
S96T002723 138 N/A 693 685 689 603 14.4 1.56e+06

S96T002731 142 N/A 515 517 516

0'



Table A-49. Tank 241-S-101 Analytical Results: Americium-241. (2 sheets)

Sample Coe Sub- 'Sample O ra RD Prtvected
Nianber JSegment JSegment Resil Duplicate Mern Mn (Meau) uventmry

solus: fui _ dgest _ _/g ssCJI gtI/g gCJ/g % C___ __

S96T001903 1138: 2R1 Lower % < 1.568 < 1.63 < 1.599

S96T002040 138: 3AR hole < 1.658 < 1.62 < 1.639

S96T001891 138: 5 Upper < 1.883 < 1.87 < 1.8765

S96T001902 Lower < 2.346 < 2.36 < 2.353

S96T002045 138: 6 Upper < 2.537 < 2.49 < 2.5135

S96T002047 Lower < 0.1112 < 0.125 < 0.1181

S96T002193 138: 7 Upper < 2.437 < 2.35 < 2.3935

S96T002202 Lower < 2.329 < 2.33 < 2.3295

S96T002046 138: 8 Upper < 5.724 < 5.89 < 5.807

S96T002048 Lower % < 0.9196 < 0.975 < 0.9473

S96T002194 138: 9 Upper < 5.572 < 6.12 < 5.846

S96T002199 Lower < 2.187 < 2.04 < 2.1135

S96T002090 142: 1 Upper < 0.859 < 0.844 < 0.8515

S96T002310 142: 2 Upper < 0.8259 < 0.807 < 0.81645

S96T002316 Lower < 0.8283 < 0.834 < 0.83115

S96T002311 142: 3 Upper < 0.1141 < 0.121 < 0.11755

S96T002319 Lower < 0.1003 < 0.126 < 0.11315

S96T002092

S96T002105

142: 4 Upper %

Lower %

< 0.1087
< 4.195

< 126

< 4.24

< 63.0543

* 4.2175

< 4.43 N/A < 11,500

ON
tQ



Table A-49. Tank 241-S-101 Analytical Results: Americium-241. (2 sheets)

ap I joe S Saupe Omeanl RsJD Prq jetted
Number~j Segat j Segeest Duplicate .a.n Gfea) hvent

3*1ds: fuslorn digest __C_ s/g gsC1g gCi/g y~O/g % C_ _ _

S96T002093 142: 5 Upper A < 3.736 < 4.09 < 3.913 Cont. Cont. Cont.
S96T002106 Lower % < 4.185 < 3.58 < 3.8825

S96T002094 142: 6 Upper < 3.882 < 4.11 < 3.996
S96T002091 Lower < 3.489 < 3.79 < 3.6395
S96T002095 142: 7 Upper < 3.74 < 3.62 < 3.68
S96T002107 Lower < 5.07 < 6.07 < 5.57
S96T002096 142: 8 Upper < 5.84 < 5.77 < 5.805
S96T002108 Lower < 5.422 < 5.52 < 5.471

Solid compos t::tusIon digest /gpCi/g gCv/g a~l %C
S96T002723 138 N/A < 1.097 < 1.12 < 1.1085 < 1.13 N/A< 2,930

S96T002731 1142 N/A < 1.133 < 1.17 < 1.1515

ON



Table A-50. Tank 241-S-101 Analytical Results: Cesium-137

__ __ __ __ __._ ... ,. .............pl C: Sub- Sap v frjected

Soids: fusioa dfgest ____/g g/g g___ pdi/g I CJ/g % C*

S96T001903 138: 2R1 Lower % 157.4 1178 167.7

S96T002040 138: 3AR hole 117.7 118 117.85

S96T001891 138: 5 Upper 155.8 160 157.9

S96T001902 Lower 138.9 141 139.95

S96T002045 138: 6 Upper 129.5 132 130.75

S96T002047 Lower % 98.14 113 105.57

S96T002193 138: 7 Upper 110.7 111 110.85

S96T002202 Lower 96.87 98.2 97.535

S96T002046 138: 8 Upper 89.11 90.1 89.605

S96T002048 Lower 80.72 83.6 82.16

S96T002194 138: 9 Upper 77.54 78.9 78.22

S96T002199 Lower 71.61 70.9 71.255

S96T002090 142: 1 Upper 176.5 176 176.25

S96T002310 142: 2 Upper 175.7 173 174.35

S96T002316 Lower 171 167 169

S96T002311 142: 3 Upper 179.6 183 181.3

S96T002319 Lower 188.7 191 189.85

S96T002092 142: 4 Upper % 174 173 173.5

S96T002105 Lower 172.3 167 169.65

S96T002093

S96T002106

142: 5 Upper %

Lower %

145.4

139.6

149

123

147.2

131.3

131 10.3 3.40E+05

(2 sheets)



Table A-50. Tank 241-S-101 Analytical Results: Cesium-137. . (2 sheets)

SampL Cre SuSample OveraU RtSD Projected
Number een Result Dulate M a Men.(.e..)........r

Salkds: frsIo. d.gest fee"g C/g pCt/g ,.. /g % Ci

S96T002094 142: 6 Upper 132 133 132.5 Cont Cont. Cont.

S96TO02091 Lower 103.6 118 110.8

S96T002095 142: 7 Upper 103.7 107 105.35

S96T002107 Lower 61.74 116 88.87Qc:e

S96T002096 142: 8 Upper 97.52 75.4 86.46Qc:e

S96T002108 Lower 90.6 76.9 83.75

Solid compostes:fusion digest / gC/ g pClI/g.......... .%Ci.

S96T002723 1138 TN/A 115.3 120 117.65 134 12.2 3.47E+05

S96TOO2731 142 N/A 148.8 152 150.4
ON
,.Al



Table A-51. Tank 241-S-101 Analytical Results: Cobalt-60. (2 sheets)

Sample Core: Su Sample OveralU RSD Prq jected
Nuter $ewnent jSgment Rst Du caeMea Ma (Mean) bwaetory

Slks fusionl digest _____ la /g *i/ sCi/g gCi/g % C__ ____

S96T001903 138: 2R1 Lower < 0.05332 < 0.0553 < 0.05431 < 0.190 N/A < 493

S96T002040 138: 3AR hole < 0.0833 < 0.0999 < 0.0916

S96T001891 138: 5 Upper %A < 0.05518 < 0.0829 < 0.06904"*c

S96T001902 Lower % < 0.1308 < 0.113 < 0.1219

S96T002045 138: 6 Upper < 0.1423 < 0.14 < 0.14115

S96T002047 Lower < 0.02026 < 0.0248 < 0.02253

S96T002193 138: 7 Upper < 0.1261 < 0.0943 < 0.ll020c

S96T002202 Lower < 0.1175 <z 0.0889 < 013a~

S96T002046 138: 8 Upper < 0.5841 < 0.619 < 0.60155

S96TO02048 Lower < 0.06895 < 0.0838 < 0.076375

S96T002194 138: 9 Upper < 0.5434 < 0.72 < 0 .6 3 17 ec~e

S96T002199 Lower < 0.1554 < 0.15 < 0.1527

S96T002090 142: 1 Upper < 0.02719 < 0.0277 < 0.027445

S96T002310 142: 2 Upper 0.02809 < 0.023 < 0.025545

S96T002316 Lower < 0.02932 0.0284 < 0.02886

S96T002311 142: 3 Upper < 0.02812 < 0.0321 < 0.03011

S96T002319 Lower < 0.0275 < 0.0284 < 0.02795

O,
ON



Table A-51. Tank 241-S-101 Analytical Results: Cobalt-60. (2 sheets)

Solids: fusioni digest ___g __/_ /g______gC

______... . . . ... C....... .. .. ....iS96T002092 142: 4 Upper 0.03844 < 0.033 < 0.03572 Cont. Cont. Cont.

S96T002105 Lower < 0.3729 < 0.31 < 0.34145

S96T002093 142: 5 Upper < 0.3617 < 0.327 < 0.34435

S96T002106 Lower % < 0.3196 < 0.275 < 0.2973

S96T002094 142: 6 Upper / < 0.2526 < 0.25 < 0.2513

S96TOO2091 Lower < 0.2361 < 0.256 < 0.24605

S96T002095 142: 7 Upper < 0.2892 < 0.26 < 0.2746

S96T002107 Lower < 0.4906 < 0.555 < 0.5228

S96T002096 142: 8 Upper < 0.5535 < 0.592 < 0.57275

S96T02108 Lower < 0.5884 < 0.656 < 0.6222
Solid toaposites: IUSIW d iges 1 ....... Ci/g p .Ci/g y/g %.Ci

S96T002723 138 IN/A < 0.03353 < 0.0321 < 0.032815 < 0.0323 N/A < 83.7

S96TO2731 1142 N/A < 0.03168 < 0.0319 < 0.03179

0~'-.4

n

0~
In

-C

0



Table A-51. Tank 241-S-101 Analytical Results: Europium-154. (2 sheets)

Sampe Cre: Sub____Samp__ ___erIa___ NRSu Prnted
N uber .eg ..... g .n .Resut Dupbicte Mean Man (...... .n.....y

&Nlds: fusion digest p__/g s__/g yifg _____ _____ gCi/g % C___ ____

S96T001903 138: 2R1 Lower / < 0.2271 < 0.175 < 0.20105

S96T002040 138: 3AR hole < 0.3608 < 0.313 < 0.3369

S96T001891 138: 5 Upper < 0.2506 < 0.245 < 0.2478

S96T001902 Lower < 0.3251 < 0.356 < 0.34055

S96T002045 138: 6 Upper < 0.375 < 0.514 < 0.4445

S96T002047 Lower < 0.1046 < 0.0904 < 0.0975

S96T002193 138: 7 Upper < 0.5574 < 0.407 < 0.4822

S96T002202 Lower < 0.4276 < 0.401 < 0.4143

S96T002046 138: 8 Upper < 1.661 < 1.6 < 1.6305

S96T002048 Lower < 0.2494 < 0.263 < 0.2562

S96T002194 138: 9 Upper % < 1.326 < 1.34 < 1.333

S96T002199 Lower % < 0.3988 < 0.359 < 0.3789

S96T002090 142: 1 Upper < 0.1038 < 0.0964 < 0.1001

S96T002310 142: 2 Upper % < 0.107 < 0.11 < 0.1085

S96T002316 Lower < 0.115 < 0.111 < 0.113

S96T002311

S96T002319

142: 3 Upper %

Lower M/

< 0.1122

< 0.1047

<C0.116

0.113

< 0.1141

* 0.10885

< 0.557 N/A < 1,440

00



Table A-51. Tank 241-S-101 Analytical Results: Europium-154. (2 sheets)

Sample C.re: Sub- Sa.ple ..Over .e.ted
Number Segment jSegment Result Duplicate Mean Menu (Meau)itnvetory

Solids: fusioni digest ___ Cl/g pilg pCi/g jsC1/g % C
S96T002092 142: 4 Upper / < 0.1121 < 0.124 < 0.11805 Corn. Cont. Cont.

S96T002105 Lower % < 0.7253 < 1.12 < 0.92265

896T002093 142: 5 Upper % < 1.159 < 0.781 < 0.97

S96T002106 Lower < 1.04 < 0.816 < 0.928

S96T002094 142. 6 Upper < 0.7656 < 0.814 < 0.7898

S96T002091 Lower < 0.6298 < 0.812 < 0.7209

596T002095 142: 7 Upper < 0.7641 < 0.815 < 0.78955

S96T002107 Lower % < 1.98 < 1.65 < 1.815

S96T002096 142: 8 Upper < 2.021 < 1.43 < 1.7255

IS96TOO2108 Lower < 1.747 < 1.07 < 1.4085

SolId cumpjisites: ..ui..ligust ./g C.i/g. .. ti/g ..i/g % C

S96T002723 138 rN/A < 0.1268 < 0.158 < 0.1424 < 0.146 N/A < 378

S9T071142 [N/A < 0.1433 < 0.154 < 0.14865

0'
C

0~

a

0



Table A-52. Tank 241-S-101 Analytical Results: Europium-155. (2 sheets)

Sample Cje Sb Sample (keraol BED Projected
Number J emet jege- 'Result Duplicate Mean Menu (Meau) Inve!tfry

Solids: Auslon digest _ __ pCi/g sCi/g } CI/g pCl/g % C__ ____

.. . . . .. .. .. ...

S96T001903 138: 2R1 Lower % < 0.6049 < 0.619 < 0.61195

S96T002040 138: 3AR hole < 0.8007 < 0.752 < 0.77635

S96T001891 138: 5 Upper < 0.7104 < 0.734 < 0.7222

S96T001902 Lower < 0.9313 < 0.924 < 0.92765

S96T002045 138: 6 Upper < 1.206 < 1.24 < 1.223

S96T002047 Lower < 0.1975 < 0.2 < 0.19875

S96T002193 138: 7 Upper < 0.9476 < 0.998 < 0.9728

S96T002202 Lower < 0.9537 < 0.926 < 0.93985

S96T002046 138: 8 Upper < 2.344 < 2.29 < 2.317

S96T002048 Lower < 0.4267 < 0.465 < 0.44585

S96T002194 138: 9 Upper < 2.187 < 2.25 < 2.2185

S96T002199 Lower < 0.8212 < 0.854 < 0.8376

S96T002090 142: 1 Upper < 0.4158 < 0.418 < 0.4169

S96T002310 142: 2 Upper < 0.3959 < 0.388 < 0.39195

S96T002316 Lower < 0.4046 < 0.4 < 0.4023

S96T002311 142: 3 Upper < 0.2289 < 0.229 < 0.22895

S96T002319 Lower < 0.2287 < 0.227 < 0.22785

S96T002092 142: 4 Upper < 0.2265 < 0.224 < 0.22525

S96T002105 Lower < 2.098 < 2.09 < 2.094

S96T002093

S96T002106

142: 5 Upper %

Lower %

< 1.835

< 2.033

< 1.93

| 1.78

< 1.8825

* 1.9065

< 1.06 N/A < 2,750

C0



Table A-52. Tank 241-S-101 Analytical Results: Europium-155. (2 sheets)

Smphe C.*: re:::::b Sample Overa! RtSD roec
Number_ Segent Sege Resuit Dpcae Mean Mean (MIn kmvetory

Silids: tusicon digest ____ Cilg pCig pCtIg pCi/g % ___ Ci
S96T002094 142: 6 Upper < 1.512 < 1.49 < 1.501 Cont. Cont. Cont.

S96T002091 Lower < 1.438 < 1.49 < 1.464

S96T002095 142: 7 Upper < 1.459 < 1.51 < 1.4845

S96T002107 Lower < 2.115 < 2.49 < 2.3025

S96T002096 142: 8 Upper < 2.387 < 2.31 < 2.3485

S96T002723 138 N/A < 0.4165 < 0.431 < 0.42375 < 0.438 N/A < 1,140

S96T002731 142 N/A < 0.4473 < 0.457 < 0.45215
-1

n

0"

CD
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Table A-53. Tank 241-S-101 Analytical Results: Strontium-89/90.

Sample }C cr: Sb Sample Overall RSD1 rjected
Number J egmentj egnment est Duplicate Mean Mean (Meau) tnventory

Salkd compos tes: tuslon digest sCI/g g&Ct/g pCI/g jsCl/g %k
S96T002723 138 IN/A 306 297 301.5 252 19.6 6.53E+05

S96T002731 142 IN/A 195 210 202.5

-4



Table A-54. Tank 241-S-101 Analytical Results: Total inorganic carbon.

SanpeC e:. Su. ...... .

Nubr Sget Segment Reu_ _pict MeMen(ea)_etr
.... d ..... s.....pg/g pg/g pg/g pg/g %kg

S96T002721 138 IN/A 1,640 1,500 1,570 3,760 58.3 9,750
S96T1728 142 fN/A 5,900 6,010 5,960

Table A-55. Tank 241-S-101 Analytical Results: Total organic carbon.

..... C...:.... S..e Orl RSD e

Nmr .egen egmet Resu....... Dp.t... Mean.... ea.) n.e.torySolid ...p.si..s.g/ ggpg/g g/g % k.... .

S96T002721 1138 N/A 851 852 851.5 1,990 57.3 5,160
S96T002728 142 N/A 3,100 3,170 3,135

w



Table A-56. Tank 241-S-101 Analytical Results: Differential Scanning Calorimetry. (4 sheets)

Samle Coe: Segment Sample
Numbr Segment Pwrtion Run Weight arnii 1 Trmntrcn 2Trsti 3

Peak Temp. A U Peak Temp. AHPek.Temp..A H
So___ds__mg__(*C) (J/) (0C) (J/g) (*C) (J/g)

S96T001899' 138: 2R1 Lower % 1 26.05 125 1,272 - - - -

2 19.18 112 1,177 189 13.0 - -

S96T002001' 138: 3AR Whole 1 16.30 122 1,171 - -- -

2 18.08 127 1,092 - - - --

S96T001889' 138: 5 Upper 1 21.65 150 1,053 - - - -

2 22.94 130 1,362 - - -

S96T001898' Lower 1 22.84 127 1,305 - - - -

2 23.32 130 1,288 - - - -

S96T0019581 138: 6 Upper 1 11.36 114 831.9 184 84.0 333 23.0

2 12.64 123 1645 249 10.0 - -

S96T001959'1 Lower 1 23.01 123 902.3 238 9.0 - -

2 11.65 102 814.0 251 56.6 - -

S96T002167' 138: 7 Upper 1 46.38 163 944.3 - -- - -

2 60.02 165 864.4 - - -- -

S96T002166' 138: 7 Lower 1 26.62 163 826.5 - - - -

2 28.33 164 861.0 - - - -

S96T0020041 138: 8 Upper % 1 22.61 133 676.4 271 8.5 - 2.

2 33.30 139 739.7 265 6.2 -- --

S96T002005' Lower 1 47.72 138 507.9 210 69.4 - -

2 31.11 138 560.7 215 72.5 - -



Table A-56. Tank 241-S-101 Analytical Results: Differential Scanning Calorimetry. (4 sheets)

Sapl or: Segmeat Sample
Number Se.en. Porti Rn Weight Tr.a.si. . Transit..n 2 Tr..s.t .

Peak Temp. AMH Peak Temp. AU HFeak Temp. 41H
Solis ____ ____ng ( C)__ (J/g) (C) (S/g) (C) (J/g)

S96T002176 2  138: 9 Upper 1 30.44 132 1,323 -- -- -- --

2 27.54 132 1,424 -- -- -- --

S96T002177 2  Lower 1 47.19 117 992.3 -- -- -- --

2 66.22 111 709.8 -- -- -- --

S96T002068' 142: 1 Upper % 1 20.86 128 1038 268 24.0 -- --

2 15.01 131 979.3 272 22.8 -- -

S96T002302 2  142: 2 Upper 1 39.66 115 683.5 244 -21.4 308 -42.8

2 26.10 119 845.2 252 -7.6 322 -33.7

IS6T023032  Lower 1 40.60 119 620.4 -318.1 -64.3 ----

2 24.70 121 889.9 248 -7.0 318 -36.0

S96T002304' 142: 3 Upper 1 18.78 127 1,090 -- -- ----

2 17.00 130 929.7 -- -- -- -

S96T002305' Lower 1 23.42 139 884.9 289 14.7 -- -

2 9.02 115 851.2 185 28.3 -- --

S96T002069' 142: 4 Upper 1 22.24 131 1,046 410 -10.9 -- -

2 15.36 106 877.8 193 30.3 -- --

S96T002070' Lower 1 21.13 131 999.2 222 14.6 -- --

2 13.55 112 919.7 219 19.0 -- --

-J
U'



Table A-56. Tank 241-S-101 Analytical Results: Differential Scanning Calorimetry. (4 sheets)

Sape Core: Segmait Sample
Number egnt Pstiwn Run Weight Truaoti Trausltilou 2Trsic 3

.eakTap. A eakTemp. A. kTM..A
S8*id mg (*C) (J/g) (C) (J/g (*)tJg)
S96T0020711 142: 5 Upper 1 63.13 132 816.7 - - - -

2 43.40 135 761.4 - - -

S96T002072 1  Lower 1 39.01 135 895.7 - - - -

2 17.12 104 885.1 198 12.8 - -

S96T002073 1 142: 6 Upper 1 19.74 109 487.1 -- -- - --

2 47.17 134 928.7 232 5.04 - -

S96T002074' Lower 1 33.90 131 913.5 -- -- - -

2 44.75 150 830.7 - - - -

S96T0020751 142: 7 Upper % 1 30.91 137 1032 - - - -

2 38.34 153 904.9 - - - -

S96T0020761 Lower 1 28.59 125 813.8 262 8.31 - -

2 42.49 137 874.6 -- --

S96T002077 1 142: 8 Upper 1 16.74 117 369.9 205 46.4 318 2.1

2 22.36 129 800.9 459 47.3 - -

S96T002078' Lower 1 18.77 123 864.0 274 1.56 427 26.5

2 28.59 137 899.8 382 0.51 -- --

-3
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Table A-56. Tank 241-S-101 Analytical Results: Differential Scanning Calorimetry. (4 sheets)

Sap- C*re Segmet SapI
Number Segment Portimon Rim Weight. Transitit Trunsltf n 2 Transition $

Peak Temp. AX Peak Temp. A H Peak T.p. A.
Solid composites _ _ mg (OC)' J/) (*C) (J/g) (*C) (Jg
S96T002721' 138 N/A 1 38.09 138 702.9 249 8.6 - --

2 33.44 140 769.6 251 7.7 -- --

S96T0027281 142 N/A 1 26.86 132 742.9 227 19.7 -- --

2 24.31 139 806.5 234 21.0 -- --

Pelak A f Pak A H Peak A U
Liquids wig Temp. ( C) (J/g) Temp.(C) (J/g) Temp.(*C) (J/g)
S96T001886' 138: iR DL 1 28.37 126 1,198 277 10.0 -- --

2 28.86 126 1,207 286 5.73 -- -

S96T001909' 138: 2R1 DL 1 31.06 128 1,267 -- -- -- --

2 30.56 127 1,281 -- -- -- --

S96T002043' 138: 3R DL 1 9.10 107 98.0 207 7.8 451 2.8

2 9.96 119 1,037 351 115.7 - --

Notes:
' Perkin-Elmer'
2 Mettler"'

-4
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Table A-57. Tank 241-S-101 Analytical Results: Weight Percent Water. (3 sheets)

Staple Cte: Semet [Sampie Oreral RSD
___.... Rest..... .............

% 11,0 Teupnrtsre % 11$ Teerature % H2$ * 11$ %
So___ __ids___ ___Rane (4C) ___Range C) _ _[

S96T0018991 138: 2R1 Lower % 52.18 40-190 52.57 140-190 52.375

S96T002001 2  138: 3AR Whole 46.52 35-220 43.86 35-200 45.19

S96T0018892  138: 5 Upper 48.8 26-250 49.14 24-250 48.97

S96T001898 2  Lower 39.07 28-220 38.84 22-210 38.955

S96T0019582  138: 6 Upper 23.21 N/A 38.67 N/A 30.94%*

S96T001958 2  Upper 38.84 35-250 39.54 35-250 39.19

S96T001959 2  Lower 68.84 N/A 37.11 N/A 52.975Q

S96T001959 2  Lower % 36.38 35-250 36.81 35-240 36.595

S96T002167 2  138: 7 Upper / 38.19 20-250 37.49 35-250 37.84

S96T002166 2  Lower 32.36 26-270 30.46 30-270 31.41

S96T002004 2  138: 8 Upper 35.13 35-280 35.34 35-260 35.235

S96T002005 2  Lower 33.32 35-260 34.18 35-260 33.75

S96T002176' 138: 9 Upper 28.35 40-280 33.54 40-260 30.945Q

triplicate 32.84 40-260

S96T002177' Lower 35.58 140-240 33.54 40-240 34.56

1142:

40.2

00

3.5

S96TOO20682 Upper %/2 44.65 131-200 44.6 44.6251 21-210



Table A-57. Tank 241-S-101 Analytical Results: Weight Percent Water. (3 sheets)

Numbt $qment Portion ,Reut Thplicate Mea Mea (ean)Smuple. C .. ea .hptr {N.1~ F .. -.. -.-... .. ...%. .... T..pI'llu...%.H.. Te ...r.... %...% H2
.........ds.. Og*. g C_____________________ _______________________ ____________________R i e _____________________ __________________ __jaw .____________

S96T0023021

S96T0023031

142: 2 Upper /

Lower %

45.23

43.31

40-180

40-170

44.08

42.27

40-170

40-160

44.655

42.79

S96T002304 2  142: 3 Upper 40.52 22-190 42.38 21-210 41.525

S96T002305 2  Lower 40.5 35-190 41.55 35-210 40.95

S96T002069 2  142: 4 Upper 39.9 20-210 40.2 21-220 40.05

S96T002070 2  Lower 41.15 23-220 40.88 21-210 41.015

S96T002071 2  142: 5 Upper 48.32 22-250 47.77 20-250 48.045

S96T002072 2  Lower 44.34 20-230 37.09 20-240 40.715

S96T002073 2  142: 6 Upper 38.87 21-230 41.22 21-220 40.045
S96T0020742  Lower 37.42 20-250 35.97 30-250 36.695

S96T002075 2  142: 7 Upper 37.23 35-250 20.74 35-260 28.985Qc:e

S96T002075 2  Upper 42.79 35-200 41.1 23-200 41.945

S96T002076 2 Lower 36.99 35-250 36.14 35-260 36.565

S96T002077 2

596T002078 2

142: 8 Upper %/

Lower /

29.25

33.74

20-260

22-280

27.86

32.27

21-250

26-260

28.555

33.005

Cont. Cont.



Table A-57. Tank 241-S-101 Analytical Results: Weight Percent Water. (3 sheets)

Sample Core___on -m e Oeea ESD

% H) Tempnrtr % 20 Tepnratur * H. % ..... %
Solids ___ _____Range (#C) Range (C)

Solid cemposftes ___ ___________ __ _ _____

S96T0027211 138 Whole 34.76 40-240 36.2 40-240 35.48 38.4 7.5

S96T0027281 142 Whole 45.59 40-220 37.13 40-180 4 1 .24 c:e

triplicate 41.0 40-200

S96T0018862  138: IR DL 53.69 24-230 53.71 24-230 53.7 53.1 1.0

S96T0019092 138: 2R1 DL 51.71 35-230 52.46 35-230 52.085

S96T002043 2 138: 3R DL 53.76 22-240 53.42 21-230 53.59

Notes:
'Mettler"
2Perkin-Elmer'

00
0



Table A-58. Tank 241-S-101 Analytical Results: Density/Specific Gravity. (2 sheets)

Sample Core: SusOverall RSD
Naniper Segment Segment Rinnkt Duphict Mean Mean (mn)

Solids __ _ _ _ _ g/mL g/mL g/mL g/oL%
S96T001897 138: 2R1 Lower A 1.500 ---- 1.65 2.0

S96T001888 138: 5 Upper % 1.650----

S96T001896 Lower 1.630 ---

S96T001953 138: 6 Upper 1.660----

S96001954 Lower 1.670---

S96T002164 138: 7 Upper 1.740---

S96T002165 Lower 1.780 --

S96T002002 138: 8 Upper 1.800-

S96T002003 Lower 1.770---

S96T002174 138: 9 Upper N/A

S96T002 175 Lower N/A

S96T002057 142: 1 Upper 1.530 - -

S96T00205 Lower N/A

S96T002298 142: 2 Upper 1.520---

S96T002299 Lower 1.550 - -

S96T002300 142: 3 Upper % 1.580---

S96T002301 Lower 1.620 - -

00

n
C,,
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Table A-58. Tank 241-S-101 Analytical Results: Density/Specific Gravity. (2 sheets)

Smple Core: Sub- Oera S)
Number - j g- Res. plcats Man Mean (men

Solids g_________ /mL g/mt g/vnL g/ML %___

S96T002058 142: 4 Upper 1.580 --- --- Cont. Cont.

S96T002059 Lower 1.620 --- ---

S96T002060 142: 5 Upper 1.660 ---

S96T002061 Lower 1.710 --- ---

S96T002062 142: 6 Upper % 1.680 --- ---

S96T002063 Lower 1.710 --- ---

S96T002064 142: 7 Upper 1.740 --- -

S96T002065 Lower N/A

S96T002066 142: 8 Upper N/A

S96T002067 Lower N/A

SoI ~~~ ~ ~ .. ................. /I...
S96T002720 138 N/A 1.700 --- 1.65 3.3

S96TOO2727 142 N/A 1.590 -
Drabisbfrliqm&~~~. . _ __ ....... ni ./n __

S96T001886 138: IR DL 1.342 1.350 1.346 1.36 0.7

S96T001909 138: 2R1 DL 1.356 1.362 1.359

S96T002043 138: 3R DL 1.381 1.378 1.379

00
N)
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APPENDIX B

RESULTS OF HYDROSTATIC HEAD FLUID CONTAMINATION CHECK FOR
SINGLE-SHELL TANK 241-S-101
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B.0 RESULTS OF HYDROSTATIC HEAD FLUID CONTAMINATION
CHECK FOR SINGLE-SHELL TANK 241-S-101

B.1 INTRODUCTION AND ANALYTE TABLE DESCRIPTION

Appendix B reports the results of the wash water contamination check for the 1996 core
sampling event. Lithium and bromide were measured to detect any contamination of the
waste samples by the wash water.

The "Sample Number" column in each of the data tables lists the laboratory sample
identification number. Sampling rationale, locations, and a description of the sampling event
are discussed in Section 3.0.

The "Core: Segment" column specifies the core and segment from which the sample was
derived.

The "Subsegment" column specifies the segment portion (subsegment) from which the
sample was taken. This can be the entire segment (whole), the drainable liquid portion
(DL), upper or lower half segment portions, or quarter segment portions (A refers to top
quarter, B refers to second quarter).

The "Result" and "Duplicate" columns are self-explanatory. The "Sample Mean" column
lists the average of the result and duplicate values. If the result and duplicate values were
both detected, or one of the two values is detected and the other non-detected, then the mean
is expressed as a detected value. If the result and duplicate values were both nondetected,
then the mean is expressed as a nondetected. The result and duplicate values, as well as the
result/duplicate means, are reported in the tables exactly as found in the original laboratory
data package. The means may appear to have been rounded up in some cases and rounded
down in others. This is because the analytical results given in the tables may have fewer
significant figures than originally reported, not because the means were incorrectly
calculated.

The four quality control parameters assessed on the tank 241-S-101 samples were standard
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks. These were
summarized in Section 5.1.2. More specific information is provided in the following
appendix tables. Sample and duplicate pairs in which any of the QC parameters were outside
their specified limits are superscripted in the "Sample Mean" column as follows:

QC:a -- indicates that the standard recovery was below the QC range.
QC:b -- indicates that the standard recovery was above the QC range.
QC:c -- indicates that the spike recovery was below the QC range.
QC:d -- indicates that the spike recovery was above the QC range.
QC:e - indicates that the RPD was greater than the QC limit range.
QC:f -- indicates blank contamination.

B-3
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Table B-1. Tank 241-S-101 Analytical Results: Lithium. (3 sheets)

Sample 1 Core: Sub.. Sample
Number Segment Segmientest Duplicate Mean

o.lds:. fusion d igest sg/g...... ./

S96T001903 138: 2R1 Lower % < 197 < 186 < 191.5

S96T002040 138: 3AR Whole < 204 < 191 < 197.5

S96T001891 138: 5 Upper < 210 < 212 < 211

S96T001902 Lower % < 181 < 176 < 178.5

S96T002045 138: 6 Upper < 192 < 189 < 190.5

S96T002047 Lower < 207 < 191 < 199

S96T002193 138: 7 Upper < 208 < 212 < 210

S96T002202 Lower < 200 < 200 < 200

S96T002046 138: 8 Upper < 205 < 209 < 207

S96T002048 Lower < 189 < 204 < 196.5

S96T002194 138: 9 Upper < 193 < 205 < 199

S96T002199 Lower < 213 < 208 < 210.5

S96T002090 142: 1 Upper < 206 < 205 < 205.5

S96T002310 142: 2 Upper < 188 < 185 < 186.5

S96T002316 Lower < 204 < 203 < 203.5

S96T002311 142: 3 Upper < 202 < 206 < 204

S96T002319 Lower < 195 < 191 < 193

S96T002092 142: 4 Upper < 202 < 200 < 201

S96T002105 Lower < 200 < 206 < 203

S96T002093 142: 5 Upper < 194 < 187 < 190.5

S96T002106 Lower < 204 < 187 < 195.5

S96T002094 142: 6 Upper < 207 < 203 < 205

S96T002091 Lower < 206 < 205 < 205.5

B-4
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Table B-1. Tank 241-S-101 Analytical Results: Lithium. (3 sheets)

Sample CIe Sb-Sample
Number kemn emn estult uicate Mean

Solds: Muien igest (Cent.) gg/g g/g g/g.

S96T002095 142: 7 Upper <C 199 < 201 < 200

S96T002107 Lower % < 215 < 217 < 216

S96T002096 142: 8 Upper < 199 < 198 < 198.5

S96T002108 Lower % < 204 < 200 < 202

Solids: acid dig est pg/g pg/g fpg/g

S96T001905 138: 2R1 Lower < 3.81 < 3.87 < 3.84

S96T001892 138: 5 Upper < 3.82 < 4.03 < 3.925

S96T001904 Lower < 3.58 < 3.92 < 3.75

S96T002049 138: 6 Upper % < 3.76 < 3.89 < 3.825

S96T002050 Lower < 3.71 < 4.09 < 3.9

S96T002195 138: 7 Upper C 4.4 < 4.49 < 4.445

S96T002203 Lower < 3.91 < 4.08 < 3.995

S96T002051 138: 8 Upper < 3.69 < 3.8 C 3.745

S96T002052 Lower < 3.79 < 3.91 < 3.85

S96T002196 138: 9 Upper 34.4 24.9 2.5c

596T002200 Lower W < 3.68 < 3.98 < 3.83

S96T002097 142: 1 Upper < 3.57 C 3.57 < 3.57

S96T002312 142: 2 Upper C 4.09 < 3.68 < 3.885

S96T002317 Lower < 3.73 < 3.91 < 3.82

S96T002313 142: 3 Upper < 4.1 C 4.05 < 4.075

S96T002320 Lower % < 4.17 C 4.01 < 4.09

S96T002109 142: 4 Upper < 4.01 < 4.09 < 4.05

S96T002110 Lower < 3.93 < 3.86 C 3.895

B-5



WHC-SD-WM-ER-613 Rev. 0

Table B-1. Tank 241-S-101 Analytical Results: Lithium. (3 sheets)

SapeCore: Sub.- Sample
Number Segmnent Segment Resmit Daplicate Mean

Solds: acd di est (Cot.) g/g pg/...... pg/g

S96T002111 142: 5 Upper < 3.53 < 3.86 < 3.695

S96T002112 Lower % < 3.57 < 3.82 < 3.695

S96T002113 142: 6 Upper % < 3.89 < 4.48 < 4.185

S96T002098 Lower 'A < 3.93 < 4.08 < 4.005

S96T002114 142: 7 Upper < 3.96 < 4.02 < 3.99

S96T002115 Lower % < 3.67 < 3.58 < 3.625

S96T002116 142: 8 Upper 'A < 3.71 < 3.6 < 3.655

S96T002117 Lower < 3.75 < 3.7 < 3.725

Sofdcompostwe:: sodlgest pg/g pg/g...... .pg/.g

S96T002723 138 N/A < 209 < 217 < 213

S96T002731 1142 N/A < 204 < 210 < 207

Sofld compote:ad dgest gg..... .gg. .. g

S96T002724 138 N/A < 6.86 < 6.82 < 6.84

S96T002733 142 N/A < 6.77 < 6.35 < 6.56

Solid couxpnstes: H10(aeId diluttion ssg/g pg/j pg/g
S96T12726 138 N/A < 5.62 < 5.46 < 5.54

S96T002736 142 N/A < 5.48 < 5.04 < 5.26

Drainable liquids pg/mL g/mL g/ML

S96T001886 138: 1R DL < 4.01 < 4.01 < 4.01

S96T001909 138: 2R1 DL < 4.01 < 4.01 < 4.01

S96T002043 138: 3R DL < 4.01 < 4.01 < 4.01
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Table B-2. Tank 241-S-101 Analytical Results: Bromide. (2 sheets)

Iape e Su-Sampfe
Nube Sgmn Segment Result Duplicate Mea

SolIds: waterdgs gg ggp/
S96T001907 138: 2R1 Lower < 1,088 < 1,030 < 1,059

S96T001893 138: 5 Upper < 882.2 <C 948 < 915.1

S96T001906 Lower < 957.6 < 882 < 919.8

S96T003326 138: 6 Upper % < 498.8 < 490 < 494.4

596T003327 Lower < 520.1 < 515 < 517.55

S96T003497 138: 7 Upper < 525.6 < 526 < 525.8

596T003498 Lower < 355.1 <C 352 < 353.55

S96T003463 138. 8 Upper < 309.4 < 309 < 309.2

S96T003464 Lower < 367.9 C 369 < 368.45

S96T003461 138: 9 Upper < 360.8 < 350 < 355.4

S96T003462 Lower < 346.6 < 333 < 339.8

S96T002099 142: 1 Upper < 508.1 < 527 < 517.55

S96T002314 142: 2 Upper < 494.5 < 504 < 499.25

S96T002318 Lower C 497.4 < 508 < 502.7

S96T002315 142: 3 Upper < 528.9 < 540 C 534.45

S96T003499 Lower < 342.4 < 338 < 340.2

S96T002118 142: 4 Upper C 524.3 C 510 C 517.15

S96T002119 Lower % < 503.4 C 500 C 501.7

S96T002120 142: 5 Upper C 486.4 < 512 < 499.2

S96T002121 Lower < 496.2 < 482 < 489.1

S96T002122 142: 6 Upper < 527.9 < 538 < 532.95
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Table B-2. Tank 241-S-101 Analytical Results: Bromide. (2 sheets)

Sample Core: Sub-. Sampl
Numberj Segment Segment Reut Dpiae Mean

Solid. watr digst.......pg/g pzg/g /

S96T002100 Lower A < 520.1 < 525 < 522.55

S96T002123 142: 7 Upper < 540.7 < 487 < 513.85

S96T002124 Lower % < 471 < 486 < 478.5

S96T002125 142: 8 Upper < 265.6 < 257 < 261.3

S96T002126 Lower < 537.6 < 546 < 541.8

Sol.$4.composttes:X wtrdg n . ......... ......

S96T12725 138 N/A < 579.5 < 563 < 571.25

S96T12735 142 N/A < 564.9 < 520 < 542.45

S96T001886 138: 1R DL < 1,285 < 1,290 < 1,287.5

S96T001909 138: 2R1 DL < 1,285 < 1,290 < 1,287.5

S96T002043 138: 3R DL 993.7 999 996.35
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APPENDIX C

EARLIER SAMPLING EVENTS
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C.0 ANALYTICAL RESULTS FROM HISTORICAL SAMPLING EVENTS

Appendix C presents analytical results from the historical sampling events of tank 241-S-101.
Because of the active process history of the tank, only the results from the 1991 sampling
event (presented in Table C-1) have been deemed representative of the current tank contents.
Data from the remaining sampling events have been included in this appendix for
informational purposes only. A description of the sampling event can be found in the
respective source document, which is listed in the footnotes to each table.
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Table C-1. Sample from Tank 241-S-101.'

Sample Status Report

Sample No. T-8579

Received: December 17, 1991

Physical Data

Appearance/OTR Clear, yellow, no solids

Radiation 1 rad/hr

pH 13.4

Chemical Analysis

Component Lab Value Lab Unit

Al 0.576 M

CN Incomplete

TIC 4.66 g/L

TOC 3.21 g/L

F 6,640 ppm

NO2  2.10 M

NO 3  1.97 x 10' ppm

Notes:

TIC = total inorganic carbon

'WHC (1991)
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Table C-2. Sample from Tank 241-S-101.1

Waste Tank 241-S-101

Sample T-9715, Received November 19, 1975

Physical Data

Visual - OTR Yellow/black with suspended solids

Radiation 2 rad/hr

pH 13.6

Percent Water 42.82

Specific Gravity 1.51 at 64.5 0 C

Component Lab Value Lab Unit

OH 3.60 M

Al 1.82 M

NO 2  0.318 M

NO 3  4.68 M

CO3  0.318 M

NH 4  0.0194 M

Radioogkica Andys
Component Lab Value Lab Unit

1348,210 Ci/gal

137CS 2.44 x 106 PCi/gal

103Ru < 1,270 gCi/gal

Note:
'Wheeler (1975)
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Table C-3. Sludge Sample from Tank 241-S-101.1

Waste Tank 241-S-101

Received June 4, 1975

C-6

ysca fat

Percent Water 37.4

Bulk Density 1.52

Particle Density 1.91

Chmcal Analysis

Component Lab Value Lab Unit

Al 4.75 M

Fe 0.08 M

NO 2  <0.2 M

NO3  9.08 M

P0 4  0.08 M

Mg 0.05 M

Mn 0.08 M

...Rad.o.g.ca Ana.ysis
Component Lab Value Lab Unit

Pu 5.97 x 106 g/L

89+9'Sr 1.01 x 106 pCi/L

1"Cs 2.95 x 10' MCi/L

Note:
'Horton (1975)
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Table C-4. Sample from Tank 241-S-101.1

Waste Tank 241-S-101

Sample T-8084

Received September 13, 1974

______________Physical Data

Visual - OTR Milky yellow, no solids

Radiation 250 mrad/hr

pH 14

Percent Water 81.90

Specific Gravity 1.205

Chemical A.lyss
Component Lab Value Lab Unit

OH 0.415 M

Al 0.333 M

Na 2.90 M

NO 2  0.197 M

NO 3  1.53 M

SO4  0.00878 M

P0 4  0.0934 M

CO3  0.111 M

F 0.00355 M

YRaduhgkal Analysis

Component Lab Value Lab Unit

Pu <4.43 x 10-6 g/gal
"4Cs 2180 MCi/gal

'"Cs 4.05 x 10' pCi/gal
89+409 Ci/gal

Note:
'Wheeler (1974)
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Table C-5. Sample from Tank 241-S-101.'

Char acterization Analysis or Tank If-S

Component Lab Value Lab Unit

Specific Gravity 1.412 ---

Viscosity at 50*C 2.23 ---

Co 3  0.011 M

NO 3  3.82 M

NO2 0.642 M

TAD 3.62 ---

Al 1.41 M

Na 9.01 M

1"Cs 155 MCi/mL

Note:
'Puryear (1971)

C-8



DISTRIBUTION SHEET
To From Page 1 of 4

Distribution Data Assessment and Date 08/29/96
Interpretation

Project Title/Work Order EDT No. EDT-617535

Tank Characterization Report for Single-Shell Tank 241-S-101, ECN No. N/A
WHC-SD-WM-ER-613, Rev. 0

Text Text Only Attach./ EDT/ECN
Name MSIN With All Appendix Only

Attach. Only

OFFSITE

Sandia National Laboratory
P.O. Box 5800
MS-0744, Dept. 6404
Albuquerque. NM 87815

D. Powers

Nuclear Consulting Services Inc.
P. 0. Box 29151
Columbus, OH 43229-01051

J. L. Kovach

Chemical Reaction Sub-TAP
P.O. Box 271
Lindsborg, KS 67456

B. C. Hudson

Tank Characterization Panel
Senior Technical Consultant
Contech
7309 Indian School Road
Albuquerque, NM 87110

J. Arvisu

U. S. Deoartment of Enerav - Headquarters
Office of Environmental
12800 Middlebrook Road
Germantown, MD 20874

X

X

X

X

Restoration and Waste Management EM-563

J. A. Poppitti

Jacobs Engineering Group

A-6000-135 (01/93) WEF067

B5-36

X

X



DISTRIBUTION SHEET
To From Page 2 of 4

Distribution Data Assessment and Date 08/29/96
Interpretation

Project Title/Work Order EDT No. EDT-617535
Tank Characterization Report for Single-Shell Tank 241-S-101, ECN No. N/A
WHC-SO-WM-ER-613. Rev. 0

Text Text Only Attach.! EDT/ECN
Name MSIN With All Appendix Only

Attach. Only

SAIC
20300 Century Boulevard, Suite 200-B
Germantown, MD 20874

H. Sutter

555 Quince Orchard Rd.,
Gaithersburg, MD 20878

P. Szerszen

Los Alamos Laboratorv
CST-14 MS-J586
P. 0. Box 1663
Los Alamos, NM

S. F. Agnew (4)

X

Suite 500

X

87545

X

Los Alamos Technical Associ ates

T. T. Tran

Ogden Environmental
101 East Wellsian Way
Richland, WA 99352

R. J. Anema

CH2M Hill
P. 0. Box 91500
Bellevue, WA 98009-2050

M. McAfee

Tank Advisory Panel
102 Windham Road
Oak Ridge, TN 37830

D. 0. Campbell

A-6000-135 (01/93) WEF067

BI-44 X

X

X

X



DISTRIBUTION SHEET
To From Page 3 of 4

Distribution Data Assessment and Date 08/29/96
Interpretation

Project Title/Work Order EDT No. EDT-617535

Tank Characterization Report for Single-Shell Tank 241-S-101, ECN No. N/A
WHC-SD-WM-ER-613, Rev. 0

Text Text Only Attach.! EDT/ECN
Name MSIN With All Appendix Only

Attach. Only

ONSITE

Boeinq Computer Services of Richland

B. G. Lauzon Rl-08 X

Deoartment of Enerav - Richland ODerations

J. F. Thompson
W. S. Liou
N. W. Willis

ICF-Kaiser Hanford Company

R. L. Newell

Pacific Northwest Laboratory

N.
J.
S.
J.
G.
A.

G. Colton
R. Gormsen
A. Hartley
G. Hill
J.
F.

Lumetta
Noonan

Westinahouse Hanford Comoanv

H. Babad
D.
G.
W.
L.
G.
E.
D.
J.
J.
D.
D.
G.
G.
T.
N.
A.

A.
R.
L.
A.
L.
J.
B.
S.
D.

Barnes
BI oom
Cowley
Diaz
Dunford
Eberlein
Engelman
Garfield
Guberski

L. Herting
C. Hetzer

Jansen
D.
J.
W.
A.

Johnson
Kelley
Kirch
Kruger

X

X

X
X

X
X
X
X
X
X
X

A-6000-135 (01/93) WEF067

S7-54
57-54
S7-54

S3-09

X
X
X

X

K3-75
K7-28
K5-12
K7-94
P7-25
K9-81

X

X
X
X
X

X

S7-14
Ri-80
H5-61
A3-37
T6-06
A2-34
R2-12
L6-37
H5-49
R1-51
T6-09
S6-31
H6-33
S7-15
S7-21
R2-11
R2-12
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Westinqhouse Hanford Comrany continued

M.
J.
W.
C.
D.
D.
L.
L.
B.
G.

J. Kupfer
E. Meacham
C. Miller
T. Narquis
E. Place
A. Reynolds
M. Sasaki
W. Shelton,
C. Simpson
L. Troyer

Jr.

L. R. Webb
K. A. White
Central Files
EDMC
ERC (Environmental Resource Center)
TCRC (10)

H5-49
S7-15
R1-56
T6-16
H5-27
R2-11
R2-12
H5-49
R2-12
T6-50
T6-06
55-13
A3-88
H6-08
R1-51
R2-12

A-6000-135 (01/93) WEF067


